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(57) Abstract: The invention described herein relates to novel fused pyrimidinediones derivatives of formula (I) which are TRPA
(Transicnt Receptor Potential subfamily A) modulators. In particular, compounds described herein arc useful for treating or pre-
venting diseases, conditions and/or disorders modulated by TRPAI (Transient Receptor Potential subfamily A, member 1). This
invention also provides processes for preparing compounds described herein, intcrmediates uscd in their synthesis, pharmaccutical
compositions thereof, and methods for treating or preventing diseases, conditions and/or disorders modulated by TRPAI. Formula
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FUSED PYRIMIDINEDIONE DERIVATIVES AS TRPA1 MODULATORS

Related applications

This application clvaims the benefit of -Indian -Pat'ent Abplication Nos. 665/MUM/2009
filed on.- March _ 23, 2009; 2211/MUM/2009. filed on September -23, 2009;
2212/MUM/2009 filed on September 23, 2009; 2891/MUM/2009 filed on December 15,
2009; 2892/MUM/2009 filed on December 15, 2009 and US Provisional Application Nos
61/171,355 filed on April 21, 2009; 61/251,944 filed on October 15, 2009; 61/253,263
filed on October 20, 2009; 61/294,463 filed on January 12, 2010 and 61/300,241 filed on
February 01, 2010 all of which are hereby incorporated by reference.
' Technical Field .
The presrent patent appl'ication relates 'fol‘ fuse'd'pyrimidihedinedibne derivatives
with transient receptor-potential ankyrinl (FRPAT)-activity.

Background of the Invention

The transient receptor potential (TRP) channels or receptors are pain receptors.
They have been classified into seven subfamilies: TRPC (canonical), TRPV (vanilloid),
TRPM (melastatin), TRPP (polycystin), TRPML (mucolipin), TRPA (ankyrin,
ANKTMI) and TRPN (NOMPC) families. The TRPC family can be divided into 4
subfamilies (i) TRPCT (i1) TRPC2 (iii) TRPC3; TRPC6, TRPC7 and (iv) TRPC4, TRPC5
based on sequence functional similarities. 'Curreritlyrxthe TRPV family has 6 members.
TRPVS and TRPV6 are more closelyv related to each o..t'her than to TRPVI,' TRPVZ,
TRPV3 or TRPV4. TRPA1 is most closely related to TRPV3 and is more closely related
to TRPVI and TRPV2 than to TRPV5 and TRPV6. The TRPM family has 8 members.
Constituents include the following: the founding member TRPMI (melastatin or
LTRPC1), TRPM3 (KIAA1616 or LTRPC3), TRPM7 (TRP-PLIK, ChaK(1), LTRPC7),
TRPM6 (ChaK2), TRPM2 (TRPC7 or LTRPC2), TRPM8 (TRP-p8 or CMR1), TRPMS
(MTR1 or LTRPCS) and TRPM4 (FLJ20041 or LTRPC4). The TRPML family consists
of the mucolipins, which include TRPMLI1 (mucolipin 1), TRPML2 (mucolipin 2) and
TRPML3 (mucolipin 3). The TRPP family consists of two groups of channels: those
predicted to have six transmembrane domains and those that have eleven. TRPP2
(PKD2), TRPP3 (PKD2L1), TRPPS (PKD2L2) are all predicted to have six
transmembrane domains. TRPP1 (PKDI1, PC1), PKD-REJ and PKD-1L1 are all thought
fo have eleven transmembrane domains. The sole mammalian member of the TRPA

family is ANKTMI.
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It is believed TRPAL is expressed in nbciCeptive‘rl_eufoﬁs. Nociceptive neurons of
“the nervous system sense the peripheral damage and transmit pain sighé]s. TRPAI is ~

membrane bound ahd most- likely acts as' a hete‘fo‘dim‘ericAvoltage.gated chénﬁél. It is
believed to have a particuiai,secohdary st-ructufe_:, its N-terminus is lined with a _large”
number of ankyrin repeats which are believed to form a spring-like edifice. TRPAL. is
activated by a variety of noxious stimuli, including cold temperatures (activated at 17°C),
pungent natural compounds (e.g., mustard, cinnamon and garlic) and enviromhental
irritants (MacPherson LJ etal; Naturé, 2007, 445; 541-545). Noxious compounds activate
TRPAL ion channels through covalent modification of cysteines to form covalently linked
adducts. Variety 6f endogenous moieéul’es produced during tissue inflammation-/ injury
have been identified as patholdgica] activators of TRPAI1 receptor. These include
hydrogen peroxide which is produced due to oxidative stress generated during
inflammation, alkenyl aldehyde 4-HNE - an intracellular lipid peroxidation product and
cyclopentenone prostaglandin  15dPGJ2 which is produced from PGD2 during
inflammation / allergic response. TRPA1 is also activated in receptor dependant fashion
by Bradykinin (BK) which is released during tissue injury at peripheral terminals

The differeﬁce between TRPA1 and other TRP receptors is that TRPAI ligand
binding persists for hours due to which the physiological response (e.g., pain) is greatly
prolonged. Hence to dissociate the electrophile, an effective antagonist is required.

WO 2009/158719, WO 2009/002933, WO 2008/0949099, WO 2007/073505, WO
2004/055054 and WO 2005/089206 describe the TRP channels as the targets for the

treatment of pain and related conditions.

In efforts to discover better analgesics for the treatment of both acute and chronic
pain and to develop treatments for various neuropathic and nociceptive pain states, there
exists a need for a more effective and safe therapeutic treatment of diseases, conditions

and/or disorders modulated by TRPA1.

Summary of the Invention

The present invention relates to compounds of the formula (I):

[
o Ay
R1\N/UIZI3\ [IQB
A A
R2

-2
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M
or a pharmaceutically acceptable salt thereof,
wherein,
Z, is NR? or CR?
Z,isNR°or CR%
ZsisNorC; .
» with th’e‘ proviéb .thva:tr Whén’ er is CRbthen both Z, and Z3 are not ni>t‘rro‘g'ein at the
same time;
at each occurance, R® and R which may be same or different, are independently
selected from hydrogen, hydroxyl, cyano, halogen, substituted or unsubstituted alkyl,
haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, -(CR*RY),OR*, -COR”*, -COOR"*,
-CONRR?, -S(0),NR*R?, -NR*R?, -NR*(CR*R*),OR*, -(CH;),NR*RY, -(CH;),CHR*RY, -
(CH,)NR*RY, -NR*(CR*R"),CONR*RY, -(CH,),NHCOR*, -(CH,);NH(CH,),SO,R* and
(CH),.NHSO,R";
alternatively either of R or R” is absent;

R' and R? which may be same or different, are independently selécted from
hydrogen, hydroxyl, substituted or unsubstituted alkyl, haloalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, arylalkyl, (CR*RY),OR*, COR*, COOR*, CONR’R’,
(CH,),.NR*R?, (CH,),CHRRY, (CH)NR*RY and (CH,),.NHCOR™,

R’ is selected from hydrogen, substituted or. unsubstituted alkyl, alkenyl,

haloalkyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl;

L is a linker selected from -(CR*RY),- -O-(CR*R%),-, -C(O)-, -NR*-, -S(0),NR*-,
-NR¥(CR*R?),- and -S(O)mNR*(CR*RY)p;

U is selected from substituted or unsubstituted aryl, substituted or unsubstituted
five membered heterocycles selected from the group consisting of thiazole, isothiazole,
oxazole, isoxazole, thiadiazole; oxadiazole, pyrazole, imidazole, furan, thiophene,
pyroles, 1,2,3-triazoles and 1,2,4-triazole; and substituted or unsubstituted six membered

heterocycles selected from the group consisting of pyrimidine, pyridine and pyridazine;

V is selected from hydrogen, cyano, nitro, -NR*R?, halogen, hydroxyl, substituted

or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalken’yl,’

-3
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haloalkfl, haloalkoxy, cycloalk&l-alko*y, “aryl, arylalkyl, biaryl, heteroéryl,
heteroarylalkyl, : hetcf()cyc‘liAc'A nng ~and .héterocyélyl‘dlkyl,; -C(O_)OR"; - _ORY,
-C(O)NR*R’, -C(O)R* and -SO;NR*RY; or‘U’ and V togethef may form an optiénally
substituted 3 to 7 membered saturated or unsaturated cyclic ring, that may optinally
include one or more heteroatomé selected from O,' S and N; | - e

at each occurrence, R* and R are ihdep_endent’ly selected from the group
' cohsi'stiné of Vhyd‘r’og>en, hyd‘roi);l; halbge;l, substituted of \x.nsubstituted.al’kyl, alkenyl,
alkynyl, cycloalkyl, -cycloalkylalkyl, - cycloalkenyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyélié ring and he‘térocyc’l}"lalkyl'; and " ' ’

at each occurrence ‘m’ and ‘n’ are independently selected from 0 to 2, both

inclusive.

According to one embodiment, there is provided a compound of the formula (Ia):
O

Lo
Ra

0
- R1\N N
| 4
(0] N
R2

Rb

(Ia)
or a pharmaceutically acceptable salt thereof,
wherein,

R' and R? which may be samé or different; are independenly selected from
hydrogen, hydroxyl, substituted or unsubstituted alkyl, haloalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, arylalkyl, (CR*RY),OR*, COR, COOR", CONRR?,
(CH;),NR*R”, (CH;)yCHR*R’, (CH)NR'R" and (CH,),NHCOR";

U is selected from substituted or unsubstituted aryl, substituted or unsubstituted
five membered heterocycles selected from the group consisting of thiazole, isothiazole,
oxazole, isoxazole, thiadiazole, oxadiazole, pyrazole, imidazole, furan, . thiophene,
pyroles, 1,2,3-triazoles and 1,2,4-triazole; and substituted or unsubstituted six membered

heterocycles selected from the group consisting of pyrimidine, pyridine and pyridazine,

V is selected from hydrogen, cyano, nitro, -NR*R”, halogen, hydroxyl, substituted
or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl,
haloalkyl, haloalkoxy, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl,

-4-
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hetefoaryl'alkyl, .hete‘rvoeyelie rihg ahd _ hevterocy"clylalkyl, . ‘-‘C(O)OR_"', OR*,
-C(O)NRRY, -C(O)R* and -SO,NR*R’; or U and V together rﬁay form an optibﬁaily
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optinally

include one or more hetéroatoins selected from O,Sand N;

-at each occurance, R and R® whlch may’ be same or- dlfferent are-independently
selected from ‘hydrogen,. hydroxyl cyano halogen substltuted or- unsubstltuted alkyl,
haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl -(CR"RY),,OR" -COR*, -COOR",
-CONR'R?, S(O),“NR"Rv -NR'R, -NR‘(CR"R’),.OR" (CHg)nNR"R” “(CH)iCHR'R, -
(CH)NR'RY, -NR¥(CR*RY),CONR*RY, -(CH,),NHCOR’, -(CH,),NH(CH,),SO,R* and
(CH,),NHSO;R";

at each occurrence, R* and R’ are independently selected from hydrogen,
hydroxyl, halogen, substituted or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl;, heteroaryl, heteroarylalkyl, heterocyclic
ring and heterocyclylalkyl; '

at each occurrence ‘m’ and ‘n’ are independently selected from 0 to 2, both

inclusive.

The embodiments below are illustrative of the present invention and are not

intended to limit the claims to the specific embodiments exemplified.

According to another embodiment, specifically provided are compounds of the
formula (Ia) in which R? is hydrogen, halogen (fdr example bromine), alkyl (for example

methyl) or alkylaminoalky! (for example dimethylaminomethyl or diethylaminomethyl).

According to one embodiment, specifically provided are compounds of the

formula (Ia) in which R® is hydrogen or alkyl for example methyl.

According to yet another embodiment, specifically provided are compounds of the

formula (Ia) in which R’ and R” are independently hydrogen or alkyl for example methyl.

According to yet another embodiment, speciﬁcallywp'rovide‘d are compounds of the
formula (Ia) in which U is substituted or unsubstituted heterocycle, preferably thiazole or

isoxazole.

According to yet another embodiment, specifically provided are compounds of the
formula (la) in which V is substituted or unsubstituted aryl, preferably phenyl. In this

embodiment the substitutents on phenyl may be one or more are independently selected
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from halogen (for example F, Cl'or Br), haloalky! (for example CF3), alkoxy (for example
methoxy, ethoxy, OCH,CH(CH;);, OCH,C(CHs); or OCH,CH;CH(CH:),), haloalkoxy
(for example OCHF,, OCF;, - OCH,CF;, OCH,CH,CF; or OCH,;CH,CF,CF;),
cycloalkylalkoxy -(for ekaﬁmp‘lé : cyclb_propylmetho#y, cyclOi;u&ﬁhethb@ or-
cyclopen’tylmethOxy). _«and, s;'ubétitUted - or uqsybsii’tuted. _arylalkoxy (for exa_mp[e

trifluoromethylbenzyloxy).” -

According to one embodiment, there is provided a compound of the formula (Ib):

(Ib)

or a pharmaceutically acceptable salt thereof,.
wherein,
U, V, R', R% R? and R" are as defined herein above.

According to one embodiment, there is provided a compound of the formula (Ic):

0
0 ~ N-U-v
R'.
j\ | \ Rb
07 N "{
R2 R
(Ie)

or a pharmaceutically acceptable salt thereof,
wherein,
U, V, R', R%, R?* and R® are as defined herein above.

The embodiments below are illustrative of the present invention and are not

intended to limit the claims to the specific embodiments exemplified.
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According to another embodiment, specifically provided are compounds of the

formula (Ic) in which R® is hydrogen or alkyl (for example methyl).

According to one embodiment, specifically provided are compounds of the

formula (Ic) in which R® is hydrogen.

According to yet another embodiment, specifically provided are compounds of the
formula (Ic) in which R' and R? are independently hydrogen or alkyl (for example

methyl).

According to yet another embodiment, specifically provided are compounds of the

formula (Ic) in which U is substituted or unsubstituted heterocycle, preferably thiazole.

According to yet another embodiment, specifically provided are compounds of the
formula (Ic) in which V is substituted or unsubstituted aryl, preferably phenyl. In this
embodiment the substitutents on phenyl may be one or more and are independently
selected from halogen (for example F, Cl or Br), haloalkyl (for example CF3), alkoxy (for
example OCH,C(CHj3); or haloalkoxy (for example OCH,CF3).

According to one embodiment, there is provided a compound of the formula (Id):

(Id)
or a pharmaceutically acceptable salt thereof,
wherein,
R!, R%, R® U and V are as defined herein above.

In one aspect, the present invention provides a compound of the formula:
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or a pharmaceutically acceptable salt thereof,
wherein,

R' and R?, which may be same or different, are independently selected from
hydrogen, hydroxyl, substituted or unsubstituted alkyl, haloalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, arylalkyl, (CR*R”),OR*, COR*, COOR*, CONR'R’,
(CH,),NR*RY, (CH,),CHR*R”, (CH,)NR*R” and (CH,),NHCOR*;

R® is selected from hydrogen, hydroxyl, cyano, halogen, substituted or
unsubstituted alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, -
(CR'R"),OR*, -COR*, -COOR*, -CONRR?, -S(0),,NR*R?, -NR*R?, -NR*(CR*R"),OR", -
(CH,),.NR*R?, -(CH),CHRR’, -(CH,)NR*R?, -NR*(CR*RY),CONR'R’, -
(CH,),.NHCOR, -(CH,),NH(CH>),SO,R* and (CH;),NHSO,R;

U is selected from substituted or unsubstituted aryl, substituted or unsubstituted
heterocycles selected from the group consisting of thiazole, isothiazole, oxazole,
isoxazole, thiadiazole, oxadiazole, pyrazole, imidazole, furan, thiophene, pyroles, 1,2,3-

triazoles, 1,2,4-triazole, pyrimidine, pyridine, pyridazine and benzothiazole;

V is selected from hydrogen, cyano, nitro, -NR*RY, halogen, hydroxyl, substituted
or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl,
haloalkyl, haloalkoxy, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl, -C(O)OR*, -OR*, -C(O)NR'R”, -
C(O)R* and -SO,NR*R?; or U and V together may form an optionally substituted 3 to 7
membered saturated or unsaturated cyclic ring, that may optionally include one or more

heteroatoms selected from O, S and N;

at each occurrence, R* and R’ are independently selected from the group
consisting of hydrogen, hydroxyl, halogen, substituted or unsubstituted alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl; and

at each occurrence ‘m’ and ‘n’ are independently selected from 0 to 2, both

inclusive.

The embodiments below are illustrative of the present invention and are not

intended to limit the claims to the specific embodiments exemplified.

7TA
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According to one embodiment, specifically provided are compounds of the

formula (Id) in which R' and R? are alkyl, preferably methyl.

According to another embodiment, specifically provided are compounds of the

formula (Id) in which R® is hydrogen or (C,-Cy) alkyl, preferably methyl.

According to yet another embodiment, specifically provided are compounds of the
formula (Id) in which ‘U’ is substituted or unsubstituted five membered heterocycle,

preferably thiazole or isoxazole.

According to yet another embodiment, specifically provided are compounds of the
formula (Id) in which ¢V’ is substituted or unsubstituted aryl, preferably phenyl. In this
embodiment the substituents on phenyl may be one or more and are independently
selected from halogen (for example F, CI or Br), cyano, alkyl (for example #-butyl or iso-
butyl), haloalkyl (for example CF3;) and haloalkoxy (for example OCHF,, OCF; or
OCH,CF3).

According to yet another embodiment, specifically provided are compounds of the
formula (Id) in which U and V together form an optionally substituted fused ring system
which may optionally include one or more heteroatoms selected from O, S and N. In this
embodiment the fused ring system is benzothiazole and the optional substituent is

haloalkoxy (for example OCF3).

In another aspect, the present invention provides a compound having the formula:

R9
O S 8
| R
(@) NH/L\N\ R’
R'C
N - b

}\ — N—R R4 R6

0 N N 5

R2

or a pharmaceutically acceptable salt thereof,
wherein,

R', R? and R®, which may be the same or different, are each independently
hydrogen or (C;-Cy)alkyl,;
R* R, R® R7, R® and R®, which may be same or different, are each independently

selected from the group comprising of hydrogen, halogen, cyano, hydroxyl, nitro, amino,

substituted or  unsubstituted alkyl, alkoxy, haloalkyl, and haloalkoxy.
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In yet another aspect, the invention provides a compound having the formula:

or a pharmaceutically acceptable salt thereof.
In another aspect, the present invention provides a compound having the formula:
O SN
< CF

HaC.
N-CH
J\N N 3

F

o 1
CHs

or a pharmaceutically acceptable salt thereof.

According to one embodiment, there is provided a compound of the formula (Ie):

(Ie)

or a pharmaceutically acceptable salt thereof,
wherein,
R', R? R% U and V are as defined herein above;

According to one embodiment, there is provided a compound of the formula (If):

i
. 5 (k}rj—u—v
R \N N\
A LN
07N
R2 R
If)

8 A
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or a pharmaceutically acceptable salt thereof, ‘
wherein,
R R R%,U and V are as defined herein above;
The embodiments bélow are"iliustréiiilé :o"f ‘the "présém“‘.i'ﬁvémi'(‘in ?a'n'g.if are ot
intended to limit the claims to the specific embodiments exemplified. - -

According to one embodiment, specifically provided are compounds»i'of the

formula (If) in which R' and R? are methyl.

According to another embodiment, specifically provided are compounds of the

formula (If) in which R? is hydrogen or (Ci-Cy) alkyl.

According to yet another embodiment, specifically provided are compounds of the
formula (If) in which ‘U’ is substituted or unsubstituted five membered heterocycle,

preferably thiazole or oxazole.

According to yet another embodiment, specifically provided are compounds of the
formula (If) in which ‘V’ is substituted or unsubstituted aryl, preferably phenyl. In this
embodiment one or more substituents on phenyl may be same or different and are
independently selected from halogen (for example F, Cl or Br), cyano, alkyl, haloalkyl
(for example CF;), alkoxy {[for example OCH,CH(CH;),, OCH,CH,CH(CHj), or
OCH,C(CHj);],cycloalkylalkoxy (for example cyclobutylmethoxy) and haloalkoxy (for
example OCHF,, OCF3;, OCH,CF; or OCH,CH,CF3).

Particularly contemplated are compounds of the formulas (I), (Ia), (Ib), (Ic), (Id),
(Ie) and (If) which possess ICso of less than 250 nM, preferably, less than 100 nM, more
preferably, less than 50 nM with respect to TRPA1 activity as measured by method as

described in the present patent application.

It should be understood that the compounds of the formulas (I), (1a), (Ib), (Ic),
(Id), (Ie) and (If) structurally encompasses all stereoisomers, enantiomers and
diastereomers and pharmaceutically acceptable salts that may be contemplated from the

chemical structure of the genera described herein.
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In accordance with another aspéct, the’ present' patent application provides a
pharmaceutical composition that includes at least one compdund described herein and at
least one pharmaceutically acceptable excipient (such as a pharmaceutically acceptable
carrier or - diluent). - Preferably, the ~pharmaceutical - composition comprises a
therapeutically effective -amount of at least one compound described ‘here_in. The»
compounds described in .thg' pres'ent patent’ applicatioh' méy ‘be associated. with &
pharmaceutically acceptable excipient (such as a carrier or a diluent) or be diluted by a
carrier, or enclosed within a carrier which can be in the form (Sfa'c'apsﬁl'e, sachet, paper or
other container. ‘ | »

The compound‘s arid"pha'rmac‘eu'tical compositions described herein are useful’ for
modulating TRPA1 receptors, wherein modulation is believed to be related to a variety of

diséase states.

In accordance with another aspect, the present patent application further provides
a method of inhibiting TRPAT1 receptors in a subject in need thereof by administering to
the subject one or more compounds described herein in the amount effective to cause

inhibition of such receptor.

Detailed Description of the Invention

Definitions
The terms “halogen” or “halo” includes fluorine, chlorine, bromine or iodine.

The term “alkyl"’ refers to a straight or branched hydrocarbon chain radical
consisting solely of carbon and hydrogen atoms, containing no unsaturation, having from
one to eight carbon atoms, and which is attached to the rest of the molecule by a single
bond, e.g., methyl, ethyl, n-propyl, 1-methylethyl (isopropyl), n-butyl, n-penty! and 1,1-
dimethylethyl (tert-butyl). The term “C,.¢ alkyl” refers to an alkyl chain having 1-to 6
c‘arboﬁ at‘oms.‘Unles; se.t‘ :-fdrth,orA‘récite‘dv to the contrafy, all alkyl groups descri‘bed herein

may be straight chain or branched, substituted or unsubstituted

The term “alkenyl” refers to an aliphatic hydrocarbon group containing a carbon-
carbon double bond and which may be a straight or branched chain having 2 to about 10
carbon atoms, e.g., ethenyl, l-propenyl, 2-propenyl (allyl), isb-propenyl, 2-méthyl-l-
propenyl, 1-butenyl and 2-butenyl. Unless set forth or recited to the contrary, all alkenyl

groups described herein may be straight chain or branched, substituted or unsubstituted.
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The term “alkynyl” refers to a straight or branched chain hydrocarbyl radical
having at least one carbon-carbon triple bond and having 2 to about 12 carbon atoms
(with radicals having 2 to abé_gt-_lOCar_boh ‘ator_nsvb'_e':i'ng_ preferred) e.g., e_thy_r'ly'l,i propynyl
and butynyl. Unless set. forth or recited -to the cor;trary,'. '.al_l- alkynyl.groups deécrib‘ve’d

herein may be straight chain or branched, substituted or unsubstituted.

The term “a‘ikbx‘y"’ refers 'to‘-va‘- str;:l’i'ght'of Brah’c};ed,' :Sat'tiratéa a-ii»phétiiﬁ‘hyd‘rocérb'dn
radical bonded to an oxygen atom that is attached to a core structure. Examples of alkoxy
groups include but are not limited to methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, tert-butoxy, pentoxy, 3-methyl butoxy and the like. Unless set forth or recited

_to the: contrary, alvlvalkoxy-vgroups vdcscri»bed -herein may be svtAraightjchain or-branched,

substituted or unsubstituted.

The term “Baloalkyl” and “haldalkoxy” means alkyl or alkoxy, as the case may vbe,
substituted with one or more halogen atoms, where alkyl and alkoﬁy groups are as
defined above. The term “halo” is used herein interchangeably with the term “halogen”
means F, Cl, Br or I. Examples of “haloalkyl” include -but are not limited to
trifluoromethyl, difluoromethyl, 2,2 2-trifluoroethyl, pentafluoroethyl, pentachloroethyl
4,4 4-trifluorobutyl, 4,4-diflucrocyclohexyl, chloromethyl, dichloromethyl,
trichloromethyl, 1-bromoethyl and the like. Examples of “haloalkoxy” include but are not
limited to fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy,
pentafluoroethoxy, pentachloroethoxy, = chloromethoxy, dichlorormethoxy,
trichloromethoxy, 1-bromoethoxy and the like. Unless set forth or recited to the contrary,
all “haloalkyl” and “haloalkoxy” groups described herein may be straight chain or

branched, substituted or unsubstituted.

The term “cycloalkyl” denotes a non-aromatic mono or multicyclic ring system of
3 to about 12 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Examples of multicyclic cycloalkyl groups include, but are not limited to,
perhydronapththyl, adamantyl and norbornyl groups, bridged cyclic groups or
sprirobicyclic groups, €.g., spiro(4,4) non-2-yl. Unless set forth or recited to the contrary,
all cycloalkyl groups described herein may be substituted or unsubstituted.

The term “cycloalkylalkyl” refers to a cyclic ring-containing radical having 3 to
about 8 carbon atoms directly attached to an alkyl group. The cycloalkylalkyl group may
be attached to the main structure at any carbon atom in the alkyl group that results in the

creation of a stable structure. Non-limiting examples of such groups include

-11-
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cyclopropylmethyl, cyclobutylethyl and cyclopentylethyl. Unless set forth or recited to
the contrary, all cycloalkylalkyl groups described - herein . may be substituted or
- unsubstituted. R e T »

The term “cycloalkylalkoxy” is used to denote alkoxy substituted with cycloalkyl,
wherein ‘alkoxy’ and ‘cycloalkyl’ are as deﬂned-abo"\v'{é: (eithef in thé'.b'rb'éd'e.st:a.spéc.f_ ora
preferred aspect). Examples of cycloalkylalkoxy groups include cyclopropylmethoxy, 1-
or 2-cyclopropylethoxy, 1-, 2- or 3- cyclopropylpropoxy, l~;' 2-, 3- ‘or '4-cyé10pr0pyl>
butoxy, cyclobutylmethoxy, 1- or 2- cyclobutylethoxy, 1 -, 2-or 3- cyclobut"ylprobdxy, I-,
2-,3-or 4-cyclobutylbutoxy, cycldpentylmethoxy, 1- or 2-cyclopentylethoxy, 1-, 2- or 3-
cyclopentylpropoxy, 1-, 2-, 3- or 4- cyclopentylbutoxy, cyclohexylmethoxy, 1- or 2-
cyclohexylethoxy and 1-, 2- or 3- cyclohexylpropoxy. Preferably, ‘cycloalkylalkoxy’ is
(Cs.6)cycloalkyl-(Cj.¢)alkoxy. Unless set- forth or recited -to the contrary, all-
cycloalkylalkoxy groups described herein may be substituted or unsubstituted.

The term “cycloalkenyl” refers to a cyclic ring~cdntaining radical having 3 to v
about 8 carbon atoms with at least one carbon-carbon double bond, such as
cyclopropenyl, cyclobutenyl and cyclopentenyl. Unless set forth or recited to the contrary,
all cycloalkenyl groups described herein may be substituted or unsubstituted.

The term “aryl” means a carbocyciic aromatic system containing one, two or three
rings wherein such rings may be fused. If the rings are fused, one of the rings must be
fully unsaturated and the fused ring(s) may be fully saturated, partially unsaturated or
fully unsaturated. The term “fuséd” means that a second ring is present (ie, attached or
formed) by having two adjacent atoms in common (i.e., shared) with the first ring. The
term “fused” is equivalent to the term “condensed”. The term “aryl” embraces aromatic
radicals such as phenyl, naphthyl, tetrahydronaphthyl, indane and biphenyl. Unless set
forth or recited to the contrary, all aryl groups described herein may be substituted or
unsubstituted.

The term “arylalkyl” refers to an aryl group as defined above directly bonded to
an alkyl group as defined above, e.g., -CH,CsHs or -C,H4C¢Hs. Unless set forth or recited
to the contrary, all arylalkyl groups described herein may be substituted or unsubstituted.

The term “heterocyclic ring” refers to a stable 3- to 15-membered ring radical
which consists of carbon atoms and from one to five heteroatoms selected from nitrogen,
phosphorus, oxygen and sulfur. For purposes of this invention, the heterocyclic ring
radical may be a monocyclic, bicyclic or tricyclic ring system, which may include fused,

bridged or spiro ring systems and the nitrogen, phosphorus, carbon, oxygen or sulfur
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atoms in the helerocychc ring radical may be optionally oxidized t6" various oxidation
states. In addition, the mtrogen atom may be optlonally quatemlzed and the rmg radical
may be pa'mally o"r,fu'lly satu_rated (ie., hetero‘cyclxc or he_teroaryl). Examples of such
heterocyclic ring radicals include, but are not limited to, » azetidinyl, abfi'dinyl,
benzodioxolyl, benzodloxanyl benz’o’furan’yl carbazolyl cmnolmyl dloxolanyl
indolizinyl, naphthyridinyl, perhydroazepmyl phenazinyl, phenoth1azmyl phenoxazmyl
phthalazinyl, pyridyl, pteridinyl, purinyl, qumazolmyl quinoxalinyl, qumolmyl -
isoquinolinyl, tetrazolyl, imidazolyl, tctrahydrmsoqmolyl plperldmyl plperazmyl 2-
oxoplperazmyl 2-0xop1per1dmyl 2- oxopyrrohdmyl 2- oxoazepmyl azepinyl, pyrrolyl, 4- '
- piperidonyl; pyrrohdmyl pyraznnyl pyrlmndmyl pyrldazmyl oxazolyl, -oxazolinyl,
oxazolidinyl, triazolyl, »mdanyl, isoxazolyl, isoxazolidinyl;, morpholinyl, thiazolyl,
thiazolinyl, thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, isoindolyl,
indolinyl, isoindolinyl, octahydroindolyl, octahydroisoindolyl, quinolyl, isoquinolyl,
decahydroisoquinolyl, benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl,
benzooxazolyl, furyl, tetrahydrofuryl, tetrahydropyranyl, thienyl, benzothienyl,
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, dioxaphospholanyl,
oxadiazolyl, chromanyl and isochromanyl. The heterocyclic ring radical may be attached
to the main structure at any heteroatom or carbon atom that results in the creation of a
stable structure. Unless set forth or recited to the contrary, all heterocyclic ring described
herein may be substituted or unsubstituted. '
The term “heterocyclyl” refers to a heterocyclic ring radical as defined above. The
heterocyclyl ring radical may be attached to the main structure at any heteroatom or
carbon atom that results in the creation of a stable structure. Unless set forth or recited to
the contrary, all heterocyclyl groups described herein may be substituted or unsubstituted.
The term "‘heterbcyélylalkyl”' refers to a hetefocyclic ring radical directly bonded
to an alkyl group. The heterocyclylalkyl radical may be attached to the main structure at
any carbon atom in the alkyl group that results in the creation of a stable structure. Unless
set forth or recited to the contrary, all heterocyclylalkyl groups described herein may be
substituted or unsubstituted.
The term “heteroaryl” refers to an aromatic heterocyclic ring radical. The
heteroaryl ring radical may be attached to the main structure at any heteroatom or carbon
atom that results in the creation of a stable structure. Unless set forth or recited to the

contrary, all heteroaryl groups described herein may be substituted or unsubstituted.
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The term “héteroarylélkyl” refers to a heteroaryl ring radical directly _bonded to.an
alkyl ‘group. The héteroarylalkylrradicai”may be éttac‘hed to the main’ structure at any
carbon atom in the ’alkyli group tHat resulté in‘the creation of a stable structure. Unless set
forth or recited to the contrary, all heteroarylalkyl groups described heréin ‘may be
substituted or unsubstituted. - o SR S

Unless otherwise specified, the term “substituted” as used herein refers to:
substitution with any one or more or any combination of the following substituents:
hydroxy, halogen, carboxyl, cyane, nitro, oxo (=0), thio (=S), svubsti_t_utedH or unsubstituted
alkyl, substituted or unsubsfitutgd haloalkyl, substituted or unsubstituted alkoxy, _
substituted or unsubstituted haloalkoxy, substituted or -unsubstituted alkenyl, substituted |
or unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkenylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
amino, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclylalkyl ring, substituted or unsubstituted
heteroarylalkyl, substituted or unsubstituted heterocyclic ring, substituted or unsubstiuted
guanidine, -COOR*, -C(O)R*, -C(S)R¥, -C(O)NR*RY, -C(O)ONR*RY, -NR*CONR’R?,
N(R¥)SORY, -N(R*)SO,RY, -(=N-N(R¥)R?), -NR*C(O)ORY, -NR*RY, -NR*C(O)RY,
NR¥C(S)RY, -NR¥C(S)NR'R?, -SONR*RY, -SO,NR*RY, -OR", -OR¥C(O)NRYRZ, -
OR*'C(O)ORY', -OC(O)R¥, -OC(O)NR*RY, -R*NRYC(O)R?, -R*ORY, -R*C(O)ORY,
R¥C(O)NRYRZ?, -R*C(O)RY, -R*OC(O)RY, -SR*, -SOR*, -SO,R* and -ONO,, wherein

R* RY and R” are independently selected from hydrogen, substituted or unsubstituted

alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted
or unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted amino, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted heterocyclylalkyl ring, substituted or
unsubstituted heteroarylalkyl or substituted or unsubstituted heterocyclic ring.

The term “treating” or “treatment” of a state, disorder or condition includes; (a)
preventing or delaying the appearance of clinical symptoms of the state, disorder or
condition developing in a subject that may be afflicted with or predisposed to the state,
disorder or condition but does not yet experience or display clinical or subclinical
symptoms of the state, disorder or condition; (b) inhibiting the state, disorder or

condition, i.e., arresting or reducing the development of the disease or at least one clinical
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or subclinical symptom thereof; or (c) relieving the disease, i.e., causing
regression of the state, disorder or condition or at least one of its clinical or subclinical
symptoms.

The term “subject” includes mammals (especially humans) and other animals,
such as domestic animals (e.g., household pets including cats and dogs) and non-domestic
animals (such as wildlife).

A “therapeutically effective amount” means the amount of a compound that, when
administered to a subject for treating a state, disorder or condition, is sufficient to effect
such treatment. The “therapeutically effective amount” will vary depending on the
compound, the disease and its severity and the age, weight, physical condition and
responsiveness of the subject to be treated.

The compounds described in the present patent application may form salts. Non-
limiting examples of pharmaceutically acceptable salts forming part of this patent
application include salts derived from inorganic bases salts of organic bases, salts of
chiral bases, salts of natural amino acids and salts of non-natural amino acids.

Certain compounds of the present invention, including compounds of formula (1),
(Ia), (Ib), (Ic), (Id), (Ie) and (If) are capable of existing in stereoisomeric forms (e.g.
diastereomers and enantiomers). The present invention includes these stereoisomeric
forms (including diastereomers and enantiomers) and mixtures of them. The various
stereoisomeric forms of the compounds of the present invention may be separated from
one another by methods known in the art or a given isomer may be obtained by
stereospecific or asymmetric synthesis. Tautomeric forms and mixtures of compounds
described herein are also contemplated.

As used herein, except where the context requires otherwise, the term "comprise"
and variations of the term, such as "comprising", "comprises" and "comprised", are not
intended to exclude other additives, components, integers or steps.

Reference to any prior art in the specification is not, and should not be taken as, an
acknowledgment, or any form of suggestion, that this prior art forms part of the common
general knowledge in Australia or any other jurisdiction or that this prior art could
reasonably be expected to be ascertained, understood and regarded as relevant by a person
skilled in the art.

Pharmaceutical Compositions

The pharmaceutical composition of the present patent application includes at least

one compound described herein and at least one pharmaceutically acceptable excipient
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(such as a pharmaceutically acceptable carrier or diluent). Preferably, the pharmaceutical
composition includes the compound(s) described herein in an amount sufficient to inhibit
TRPAI in a subject (e.g., a human). The inhibitory activity of compounds falling within
the formulas (I), (Ia), (Ib), (Ic), (Id), (Ie) and (If) may be measured by an assay provided
below.
The compound of the present invention may be associated with a

pharmaceutically acceptable excipient (such as a carrier or a diluent) or be diluted by a
carrier, or enclosed within a carrier which can be in the form of a capsule, sachet, paper or

other container.
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" The pharmaceuitical compositions may be prepared by techniques known in the
art. For example, the active compqunﬁi,~c‘an be 'mixedjvith a.carrier, or diluted by a
, .ca‘r‘rie‘r, or énclosed withiin a camer, whlchmay b‘em theformof an ampoule, ‘Capsﬁle; ‘
sachet, paper, or other container. When the carrier serves as a diluent, it 'may be a solid,
semi-solid, or liquid material thaf acts as a vehicle, excipiént;o‘r. medium for tfl‘é éctive'
compound. The active compound can be ad'sérbed on a granular solid container, for
examplg, inasachet._ - e '
The pharmaceutical go'mpositibn's may be. in conventional forms; for example,
capsule_S, tablets, aerosols, solutions, suspén"sid'ns or products for 'tbpicalfapblicatibn. '

Methods of Treatment

The compounds and pharmaceutical compositions of the present invention can be
administered to treat any disorder, condition, or disease treatable by inhibition of TRPA1.
For instance, the compounds and pharmaceutical compositions of the present invention
are suitable for treatment or vp’rophylaxis- of the following di’sea’sgs, conditions and
disorders mediated or associated v;/ith the activity of TRPA1 recep'tors: pain, chronic pain,
complex regional pain syndreme, neuropathic pain, postoperative pain, rheumatoid
arthritic pain, osteoarthritic pain, back pain, visceral pain, cancer pain, algesia, neuralgia,
migraine, neuropathies, diabetic neuropathy, sciatica, HIV-related neuropathy, post-
herpetic neuralgia, fibromyalgia, nerve injury, ischaemia, neurodegeneration, stroke, post
stroke pain, multiple sclerosis, respiratory diseases, asthma, cough, COPD, inflammatory
disorders, oesophagitis, gastroeosgphagal reflux disorder (GERD), irritable bowel
syndrome, inflammatory bowel disease, pelvic hypersensitivity, urinary incontinence,
cystitis, burns, psoriasis, eczema, emesis, stomach duodenal ulcer and pruritus. The
connection between therapeutic effect and inhibition of TRPAI1 is illustrated, for
example, in Story GM et al, Cell, 2003, 112, 819-829; McMahon SB and Wood JN, Cell,
2006, 124, 1123-1125; Voorhoeve PM et al., Cell, 2006, 124, 1169-1181; Wissenbach U,
Niemeyer BA and Flockerzi V, Biology of the Cell, 2004, 96, 47-54; Dayne YO, Albert
YH & Michael X, Expert Opinion on Therapeutic Targets, 2007, 11(3), 391-401 and the
references cited therein. |

Pain can be acute or chronic. While acute pain is usually sélf-limiting, chronic
pain pérsists for 3 months or longer and can lead to significant changes in a patient's
personality; lifestyle, functional ability and overall-quality of life (K. M. Foley, Pain, in
Cecil Textbook of Medicine; J. C. Bennett & F. Plum (eds.), 20th ed., 1996, 100-107).
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" The sensation of pam can be trrggered by’ any number of physrcal or chemxcal stlmull and
the sensory neurons whlch medrate the response to this harmful stimulus are ‘termed as
nocrc‘eptors . Nocrceptors are prlmary sensory’afferent (© ‘and AS fibers) neu_rons that
are activated by a wide variety of noxiouéAsti'muli including ehemical, rneehanieal,
thermal and proton (pH<6) modalities. Nociceptors are the nerves which sen'se and
respond to parts of the body which suffer from damage. They signal tissue irritation,
1mpendmg mjury, or actual injury. When actrvated they transmlt pam srgnals (v1a the »
perlpheral nerves as well as the spmal cord) to the bram » )
Chromc pain can be classrﬁed as either nocrceptrve or neuropathrc Nocrcepuve‘
pain includes tissue injury-induced pain and inflammatory pain such as that associated "~ -
with arthritis. Neuropathic pain is caused by damage to the sensory nerves of the
peripheral or central nervous system and is maintained by aberrant somatosensory
processing. The pain is typically well localized, constant and often with an aching or
throbbing quality. Visceral pain is the subtype of nociceptive pain that involves the
. internal Organs;. It tends to be episodic and poorly localized. Nociceptive pain is usually
time limited, meaning when the tissue damage heals, the pain typically resolves (arthritis

is a notable exception in that it is not time limited).

General Methods of Preparation

The compounds described herein, including compounds of general formula (I),
(Ia), (Ib), (Ic), (Id), (Ie) and (If) and specific examples, can be prepared by techniques
known to one in the art, for example, through the reaction scheme depicted in Schemes 1-
12. Furthermore, in the following schemes, where specific acids, bases, reagents,
coupling agents, solvents etc. are mentioned, it is understood that other suitable acids,
bases, reagents, coupling agents etc. may be used and are included within the scope of the
present invention. Modifications to reaction conditions, for example, temperature,
duration of the reaction or combinations thereof are envisioned as part of the present
invention. The compounds obtained by using the general reaction scheme may be of
insufficient purity. These compounds can be purified by any of the methods for
purification of organic compounds known in the art, for example, cryétallization or silica
gel or alumina column chromatography using different solvents in suitable ratios. All
possible stereo isomers are envisioned within the scope of this invention.

An approach for the synthesis of 2,4-dioxo-1,2,3,4-tetrahydro-5H-pyrrolo(3,2-
d]pyrimidin-5-yl)acetamide of the general formula (la-1) where R Rj‘?, U and V are as

defined herein above is depicted in Scheme 1. The starting substituted uracil derivative of
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formula (1), wherein R' and R? are alkyl (e.g., methyl, .ethyl) are available commercially
or can be prepared by reaction of 1,3-dialkylurea and acetic.anhydride or by coridensation
of monosubstituted urea and ethyl acetoacetate accordihg to methods known in the art
(Egg, H. et al. Synthesis, 1982, 1071-1073; Senda S. et al. Chem. Pharm. Bull., 1972, 6,
404-408). Nitro derivative of general formula (2) can be prepared by nitration of uracil
: derlvatlve of formula 1) usmg mixture.of: sulphuric. acid-and fummg nitric acid followed
~ by condensatlon w1th DME- dlmethyl acetal in.a sultable solvent (e g DMF THF)
Reductive cycllzauon of compound of formula (2) usmg 10% Pd-C under hydrogen
atmosphere in suitable solvent (e.g., EtOH, MeOH) affords compound of g-eneralvformula
(3). Alkylation of compound of formula (3) using appropriate electrophile of a general
formula (4) [prepared from haloacetyl halide and appropriate substituted amine as
described in Ohkubo M. et al., Chem. Pharm. Bull, 1995, 43(9), 1497-1504] in the

presence of a suitable base (e.g., NaH, K,COs3) affords compound of general formula (la-

1).

Scheme 1
. R Q NO,
)i 1. nitration i | CH
N - 07 N~ CHy
0 N CH, 2. DMF-DMA R® CH
2
(1) (2)
reductive
cyclization
_0
RKNO N/_«NH-U-V V-U-HNCOCH,X R1~‘ 2 H
A}if/ (4) NJI//
o*N ) OJ\N
.2 :
R base, solvent R?
(la-1) 3)

An approach for the synthesis of compounds of the general formula (la-2) where
R', R?, U and V are as defined herein above is depicted in Scheme 2. Compounds of
general formula (3) is converted to a compound of formula (6) by using suitable amine of
formula (5) [wherein R and R’ are alkyl (e.g., methyl, ethyl)] and formaldehyde as
described by Tsupak, E. B. et al. in Chemistry of Heterocyclic Compounds, 1994, 30(9),
1077-1082. Alternatively, the intermediate (6) can be prepared by formylation of
compound of formula (3) using mixture of phosphorous oxychloride and dimethyl
formamide to give compound of formula (7) followed by reductive amination of the

formyl group using a suitable amine of formula (5). Alkylation of compound of formula
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(6) using appropriate_electophile of a general formula (4) in the presence of a suitable

base (e.g., NaH, K,COs) affords compounds of general formula '(fa~2). .

Scheme 2
| o 9
R'RNH (5 O y V-U-HNCOCH,X ; ‘
RtNO H HCHcg‘) RtN ‘I N @y RN ) [\j NH-U-V.
P A X r L , S
O”"'N ST 52 N base, solvent R2 N
S 3) , @) e (a2)
o _RRNH (5) :
PD?VIF31 reductive amination S e
X o
0 V-U-HNCOCH3X ;
O u R H @ RN, NH-U-V
RI\N N deoxygenation ;“\ T : - OJ\N’ Y,
OANI 7 O 32 CHs base, solvent R2 CHj
R? CHO (1a-3)

An approach for the synthesis of compouhds of the general formula (Ia-3) where
R',R? U and V are as defined herein above is also depicted in Scheme-2. Deoxygention
of formyl pyrrole of formula (7) with suitable reducing | system (e.g.,
triethylsilane/trifluoroacetic acid) affords methyl pyrrole of forrhula (8). Alkylation of
compound of formula (8) using appropriate electophile of a general formula (4) in the
presence of a suitable base (e.g., NaH, K,CO3) affords compounds of the general formula
(Ia-3).

An approach for the synthesis of compounds of the general formula (Ia-4) where
R' R? U and V are as defined herein above is also depicted in Scheme 3. Halogenation
of compound of formula (3) with suitable halogenating agent (e.g., N-bromosuccinimide,
N-iodosuccinimide, bromine) gives corresponding halogenated compound of formula (9).
Alkylation of compound of formula (9) using appropriate electrophile of a general
formula (4) in the presence of a suitable base (e.g., NaH, K;CO3) affords compounds of

general formula (Ia-4).

Scheme 3
(0]
(0]
]l 0 n . Oy V-U-HNCOCH X R1\N N/_«NH-U-V
i)i/) halogenation iw “) OJ‘NI /
0 gz ) gz X base, solvent RZ X
3) (9) (1a-4) X = halogen
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An approach for the synthesis of ’éOmp‘oun'ds‘ of thc—’géric;r'afl"'fdvrr’nﬁ_la‘ (Ia-5) where
R' R%U and \Y aréas deﬁﬁed herein above is aléo'dép'iétéd inScheme 4. i;3';6;tr4iméth-yl;
1 H-pyrrolo[3,2-d]pyrimidine-2,4(3,5H)-dione of the formula (12) can be prepared by
the reaction of 5-amino-1,3-dimethyluracil of the formﬁla (16) .witﬁ pr(;p‘argyl.i)r‘o;ﬁide‘in |
a suitable solvent such as MeOH followed by cyclizatin of the. intermediate (11) at.
elevated temperature as described in Townsend, L. 'B.-et al.’,'J._He'te'rocycli-c C'he'ml.,v 1975,

12, 711-716 and Kawahara, N. et al, Chem. Pharm. Bull., 1985, 33(11), 4740-4748.

Alkylation of compound of formula (12) with an appropriate electrophile of Va‘ ggheral o

formula (4) affords compounds of general formula (Ia-5).

Scheme 4
0 O H
1 pZ
Rin Sy NH2 propargyl bromide RLN N_Z
Ay A
O"°N, solvent - O™'N
R - R2
(10) )
DMF
o reflux
e }NH_U_V V-U:HNCOCH,X . o 4
R\ N @) ‘N)iNfCH
A | »~CHs . A Y/ 3
0”°N 0N
52 base, solvent R2
(Ia-3) (12)

A general approach for the synthesis of 2,4-dioxo-2,3,4,6-tetrahydro-1H-
pyrrolo[3,4-d]pyrimidin-5-yl)acetamide of the general formula (Ib-1) where R', R?, R®,
U and V are as defined herein- abéve is depicted in Scheme 5. The formyl derivative of
formula (13) can be prepared by formylation of uracil derivative of formula (1) [Senda, S.
et al., Yakugaku Zasshi, 1971, 91, 1372] followed by bromination of formyl derivative
thus formed. Cyclization of formyl derivative of formula (13) [as described in Senda, S.
et al., Synthesis, 1978, 463-465] with amine of the formula (19) in suitable solvent (e.g.,
EtOAc) followed by halogenation using suitable halogenating reagent (e.g., N-
bromosuccinimide, N—ioddsuccinimide, Br; _Ain acetic acid) -gives halopyrrole of general
formula (14). Halepyrrole of formula (14)-on reaction ‘with allyl boronic acid pinacol
ester of the formula (15) in the pfesence of a 'paliadium catalyst, such as
bis(triphenylphosphine)palladium dichloride or tetrakis(triphenylphosphine) palladium(0)
gives allyl pyrrole of the formula (16) [procedure is similar to the Suzuki-Miyaura
Coupling described by Kotha, et al., Synlett, 2005, 12, 1877-1890]. Transformation of
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allyl pyrrole of formula (16) into correép‘bnding éldéhy'de 'cé'n._tBé a'(:'compli'shea;by.- 7
methods known in the art [e.g., Postema, M. H: D. et al,, in J. Org. Chem., 2003, 68,
4748-4754]. Further oxidation of aldehyde thus.formed can be carried out by oxidation
methods well known in the literature to give corresponding carboxylic acid of general
formula (17). Coupling of carboxylic acid (17) with appropriate amines of formula (18)

using a standard amide coupling method-gives compounds-of genefél formula-(Ib=1).~ - -

.. Schemes5 .. _
0 : ’ o} » . 3 771.-0 X -
R\ , 1. DMF/POCly  R-g?\CHO -1, R®NH,:(19)- "'R'\Nyfﬁi’-éb'
OAN CH3 2. NBS, solvent oJ‘N Br 2. halogenation 0T =
R? R? R
(1) (13) | (14)
OK< ‘
~_B.5<| Pd(0), base
. 0 R o 0 . (15) . y
) 0 V-U-NH, o A . 0] )
"R\ NH-U-V.  (18) rL J__{ OH 1. 0sO4/Nal04 R™ _ :
N =\ N =N\ b N .pb
N N-RP . — e JNRY T N L
OoNY © coupling OZ N7 Y. - 2-Oxidation 07N
- R? . o R ' R?
(Ib-1) an (16)

A general approach for the synthesis of 2,4-dioxo-2,3,4,7-tetrahydro-1H-
pyrrolo[2,3-d]pyrimidin-5-yl)acetamide of the general formula (Ic-1) where R® is an alkyl
group, R', R, U and V are as defined above is depicted in Scheme 6. Reaction of 6-
chlorouracil derivative of the formula (20) with amino ester of formula (21) followed by
cyclization gives pyrrolidinone of formula (22) [Similar procedure described by Edstrom,
E. D.etal, J Org. Chem., 1995, 60, 5069-5076]. Pyrrolidinone of formula (22) can be
converted to halopyrrole of formula (23) (wherein X is halogen) using triflic anhydride or
hydrazine followed by iodine. Halopyrrole of formula (23) on reaction with allyl boronic
acid pinacol ester of the formula (15) in the presence of a palladium catalyst, such as
bis(triphenylphosphine)palladium dichloride or tetrakis(triphenylphosphine) palladium(0)
gives allyl pyrrole of the formula (24). Transformation of allyl pyrrole of formula (24) to
the corresponding aldehyde followed by further oxidation of aldehyde thus formed can be
carried out by oxidation methods well known in the literature to give corresponding
carboxylic acid of general formula (25). Coupling of carboxylic acid of formula (25) with
appropriate amines of formula (18) by using a standard amide coupling method gives
compounds of general formula (Ic-1).

Scheme 6
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o 1 RaNHCHZCOOEt 0 x

1 .
}‘j\ ) N}T[g szo base - R \;\'\% 3
p : COTNIN T
N Cl 2. cyc |zat|on‘ R2 Ra hydrazme/lz o rR2 R*
(23)

,(20) @

. | T '03{<
0 ' o ‘ . 3 o ) (15) g
o OVAUNH, 0
R. N%NH-U-V 18 RonNA OH " oxidation -
A

Pd(O) base ‘.

. .couplin ‘N . . O N
R2 Ra ’ ’ ping O N Ra ’ RZ Ra
(Ic-1) R ‘(‘25) ' @

An alternative approach for the synthesis of compounds of the general formula
(Ic-1) is described in Scheme 7. Reaction of commercially available 6-aminouracil
derivative ‘of ‘the formula (26) with chloroacetaldehyde dimethyl acetal gives pyrrole
derivative (as described by Noell, C. W. et al.,"J. Het. Chem., 1964, 34-41) which upon
alkylation with appropriate alkylating agent (R*X) gives compound of formula (27).
Copmound of formula (27) can be converted into a-keto ester of general formula (28)
using oxalyl chlonde followed by reaction of acid chloride thus formed with anhydrous
protic solvent (e.g., methanol, ethanol, rert-butanol). Deoxygenation of a-keto ester of
general formula (28) with triethylsilane in the presence of trifluoroacetic acid affords
ester of general formula (29) [similar procedure described by Han, Q. et al., J Med.
Chem., 2000, 43, 4398-4415]. Acidic hydrolysis of ester of formula (29) gives
corresponding carboxylic acid of formula (25). Coupling of carboxylic acid of formula
(25) with abpropriate amines of formula (18) by using a standard amide coupling method

give compounds of general formula (Ic-1).

Scheme 7
e 1. (COCl), o @
N)j 1.CICH,CH(OCH), RJN\% solvent RtNﬂr\lAOR
JNH; 2. R®X, base O N '\:;a 2. ROH 04‘\22 N.a
(26) ey (28
Et3SiH, TFA
o & 0 o
Rt"‘y]f\é/“ NH-U-V th:;ug;v R‘\NS‘)I/C OH  hydrolysis R1‘N)TC OR
O%gz !s coupling Oa\gz NRa OAgz NRa
(Ic-1) : (25) o (29)
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An approach for the synthesis of compounds of the gener_al formula (Id-1) where
R', R%, U and V are as defined herein above is depicted in chhe.me 8. The synthesis starts
from known 6-hydrazino-1,3-dimethyluracil (3‘0) ‘which is readily prepared by the »
displacement of halogenof 6=chloro-1,3-dialkyuracil of the formula (20) ‘With"hjidrazine‘

hydrate according to the known procedure. The cyclisation of compound of the formula -

(30) with acetic anhydride gave pyrazole of the formula (31). The deacetylation followed
by selective N-alkylation of ‘pyrazole t3 1')>wi'th dir'n:ethyl.‘ sUl'fate,d‘arffor'ded 'compeundS'of '
the formula (33) (Pfleiderer, W. et al., Justus Liebigs Ann' Chem. 1958, 615, 42-47). The
reaction of compound of formula (33) with dimethyl carbonate in presence of a strong
base (e.g. NaH) under reflux conditions gives ester of the formula (34). Hydrolysis of
cster (34) with aqueous acid afforded the desired pyrazolo [3,4-d] pyrimidinedione acetic
acid of the formula (35). The coupling of condpound of formula (35) with respective
amines of formula (18) by using a standard amide couplmg method gives compounds of
general formula (Id- 1) S
Scheme 8

O
1
R N I NH,. NH2 H,0 R \Nﬁ ACzo )II« 1N NaOH
OJ\N ci solvent, reflux O N NH.NH, solvent, reflux O N reflux
R? R? R? COCHa
(20) (30) (31)
(0] CH COZCH:;
' oms 'HyCO™"OCH; *ocH, R\ 6N H,SO,
JT‘\ NNC 3 CH3
J\ ,\{\‘ INNaOH O NaH, reflux r\]\‘ solvent, reflux
(32) (33) 0 (34)
CO,H H,oN-U-V 1) N-U-V
R Af (18) RLWA A H
h{\lC 3 amidation O)\N r\NCH:‘
52
R R
(35) o : ad

" An approach for the synthesis of co‘mp_oundé“ef the general formula (le) where R',
R?, U and V are as defined herein above is also depicted in Scheme 9. Synthesis starts
from readily available 1,3-dialkylbarbituric acid of the formula (36). The known 6-
chloro-5-formyl-1,3-dimethyluracil of formula (37) wheréin R' and R? are methyl is
prepared according to a reported procedure (Singh, J. S. et al., Synthesis, 1988, 342-344).
The reaction of 6-chloro-S-formyl-1,3-dimethyluracil (37) with hydroxylamine in
methanol followed by dehydration with phosphorous oxychloride give 6-chloro-5-cyano-

1,3-dimethyluracil of formula (38). The cyclisation of compounds of the formula (38)

-23-



WO 2010/109287 PCT/IB2010/000553

with alkylhydrazine of the formula (39) in the presence of suitable base afforded amino
pyrazole of the fqrrnu!a- (40) ‘The -am'inp--pyrazole‘ﬁ(40) ) on@iazotjization"_f"ollowed- by}_ _
*alide substitution with copper halide (such a§ copper bromide or copper iodidé) givesa ~
halide derivative of the formula (41) (wheréin X ‘is halogen). Suzuki-Miyaura coupling
reaét.ion of aryl halide of formula (441)“wit—h allylboromc amdpmacol este—rof theformula
(15) as described by K’othav‘et al., Synlett, 2005, 12, l87-7-‘ 1890) gives allyl 'p'yr'az'ol_'e of the
formula (42). This can be converted to pyrazolo[3,4-d]pyrimidinylacetic acid of the
formula (43) by oxidative cleavage methods well known in the literature: The coupling of
carboxylic acid of the formula (43) with respective amines of formula (18) by using a

standard amide coupling method can give comp’oundS of general formula (le).

Scheme 9
‘1.'NH,OH.HCl KOH/ o
Jl POCly DMF R )\LCHO MeOH/H,0 Ry CN RINHNH, (39)
A T reflux PN base, solvent
o) N 0 N cl 2 pocl, o g2 cl
(36) (37) (38)

: |
_h O NH, j gL S
B 1 5) N oxidation
1 _diazotization NJT< | .
O N ’\f\l l\]\l P l\{\l , '

copper copper halide O d ( 0)/C82CO3 OJ\N

R2 R R2 R?
(40) (41) (42)
o e)
., O OH 0 -U-
R1~N V-U-NH, (18) R m u-v
2k rJ\' — N
07N amidation OAN [\{\'
2 R 2 R?
R R
(43) (le)

An approach for the synthesis of compounds of the general formula (If-1) where
R', R?, U and V are as defined herein above is depicted in Scheme 10. The approach
described is similar to that described by Papesch, P. et al., J. Org. Chem., 1965, 30, 199-
203. Compound of the formula (44) was prepared by nitration of pyrimidine-2,4(1H,3H)-
dione of the formula (1) followed by reduction (Egg, H. et al., Synthesis, 1982, 12, 1071-
1073). The compound of the formula (44) was transformed into the compound of the
formula (45) by diazotization followed by in situ cyclisation with base (eg. NaOH). The
compound of the formula (45) on alkylation with suitable 2-halo-acetamide of general
formula (4) in the presence of a suitable base (e.g. Cs,COj;, NaH etc.) and a suitable

solvent (e.g. DMF, THF, DMSO etc.) gives compound of general formula (If-1).
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Scheme 10
R \N HI- ST ”1” ﬁitrétidh o )jNHZ o ‘1‘.’d(az'o‘tus‘atndnf;"
. O*NCH 2. Pd/C, reductlon ' 2. ag. NaOH
. R—2 3 . - ) - - 4e 4 aeae
M T (44).
- . - 3 . - O -
XCHoCONH-U-V -~ -
R! O H z 4) . 9 HKN—'U-V
°N N.. R R\N N H
A LN N
O~ N base, solvent O)‘N
R? ‘ - ' R?

sy ) R [y T

The 2-haloacetamides of formula (53) (wherein R?is selected from alkyl, cyano,
halogen, haloalkyl, alkoxy, haloalkoXy, cycloalkyl’alk’oxy and arylalkoxy, and ‘p’ is
selected from 0 to 5) required for the synthesis of compound of the present invention can
be prepared according to methods known to one skilled in the art (Carroll, L. et al., J. Am.
Chem. Soc., 1950, 72, 3722-3725; Ohkubo, M. et al., Chem. Pharm. Bull., 1995, 43(9),
1497-1504). Thus, acylation of an aryl, heteroaryl or aryl alkyl amine with bromoacetyl
bromide in the presence of a suitable base such as triethylamine or pyrldme gives N-
substituted bromoacetamide of the general formula (53) (Scheme 11).

A few of aniline derivatives, arylalkylamines and 2-amino-4-arylthiazoles (52)
were commercially available. Many of the disubstituted and trisubstituted
arylaminothiazoles were prepared from appropriate aryl alkyl ketones. Commercially
unavailable aryl alkyl ketones were prepared from the corresponding benzoic acids as
shown in Scheme 11. Substituted benzoic acid. of the formula (46) was converted to the
corresponding acetophenone ‘in three steps as shown in Scheme 11. Thus, acid (46) was
converted to the corresponding acid chloride (47) using oxalyl chloride in the presence of
catalytic amounts of DMF in. dry dichloromethane. Alternatively, this transformation can
be carried out using excess thionyl chloride. The acid chloride (47) was converted to
corresponding Weinreb amide (48) by treating w1th N,O-dimethyl hydroxylamme
hydrochloride in the presence of a suitable base such as triethylamine. Addition of methyl
magnesium iodide to Weinreb amide (48) gives acetophenone derivative of the formula
(49). In addition, commercially unavailable aryl alkyl ketones were prepared‘from mono
or di-substitued phenol (50) as depicted in Scheme 11. Thus, aceiylﬂat-ion of phenol (50) '
with acetic anhydride followed by Fries rearrangement of the ester formed in the presence

of Lewis acid (e.g. AlCl3) affords corresponding hydroxyacetophenone of general
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'formula (51) Alkylatlon of hydroxyacetophenone of general formula’ (51) with sultable
* alkyl halide in suitable base (e.g., NaH, Cs,COs) and suitable solve}ii ‘(gg“DMSO THF,
DMF) gives acetophenone derivative of general formula (49).

The aryl alkyl ketone,of the formula (4_9,).Axs_converted_to 2-aminothiazole of the
formula (52) in one step by its reaction with thiourea in the présehce of iodine in ethanol.
This conversion is similar to the one described by Carroll, K. etal.;J Am. Chemi Soc.‘
1950, 3722; and Naik, S., J.; Halkar, U. P., ARKIVOC, 2005, Xiii, 141-149. Alternatively,
2-aminothiazoles of the formula (52) can be prepared by the reaction of compounds of
formula (49) with bromme in acetic acid to give the alpha halo mtermedlate which on V
reaction with thiourea in THF at reflux condition give compounds of the formula (52).
The compound of the formula (52) is converted-to 2-bromo-N-thiazolyl acetamide of the

formula (53) by acylation with bromoacetyl bromide in the presence of a suitable base

(e.g., pyridine or triethylamine) and in a suitable solvent (e.g., THF, DMF).

Scheme 11
' o
COCI) cat. DMF coct
OOH ( 2 N !
(Rz)a{j -(Rz)p,.@ CHsONHCHs HCI 0oy ¢ ij/'(mcm)ow3 |
) or SOC|2 (4_]) ‘Base, DMF (48)
CH3Mg!
- ether
S s thiourea, |, EtOH (o)
HN'-QN | N BrCH,COBr HZN—(\N \ S refluX , CHa
N o R [ 3Ry, or RY,E
%) ase, Bry / ACOH
52) thiourea, THF, reflux (49
oH 1. Ac,0 p | OH RX, base, solvent I
2 2 H3C. '
(R%)p @ 2. AICls 3 z \\(Rz)
(50) Fries rearrangement 51) P

5-Aryl-1H-imidazol-2-amines of the formula (55) were prepared as shown in
Scheme 12. The reaction of acetophenones of the formula (49) (wherein- R” and ‘p’ are as
defined above in scheme 11) with bromine in acetic acid to give the alpha bromo
intermediate, which on reaction with acetyl guanidine in acetonitrile at reflux condition
give compounds of the formula (54). The deacetylation of (54) in the presence of catalytic
amount of concentrated sulphuric acid using suitable solvent afforded desired 5-Aryl-1H-
imidazol-2-amine of the formula (55). (This is similar to procedure reported by Thomas,

L.etal.,J. Org. Chem., 1994, 59, 7299-7305).
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2 AN deacetylation
i « .. . . deacetylation
. O)LCH 1 BrzlAcOH  AcHNTA Sy __V__
2. Acetyl guamdme , - P
solvent i
(49) S - (54) -

The intermediates and examples described in the present invention are prepared
using the procedure descnbed below. However it is understood that these mtermedrates ’
and examples can be prepared by alternate approaches Wthh are wrthm the scope of the

present invention.

EXPERIMENTAL

Unless otherwise stated, work-up includes distribution of the reaction mixture
between the organic and aqueous phase indicated within paréntheses, separation-of layers
and drying the organic layer over sodium sulphate, filtration and evaporation of the
solvent. Purification, unless otherwise mentioned, includes purification by silica gel
chromatographic techniques, generally- using ethyl acetate/petroleum ether mixture of a
suitable polarity as the mobile phase. Use of a different eluent system is indicated within
parentheses. The follb‘wing " abbreviations are used in the  text: DMSO-dg:
Hexadeuterodimethyl sulfoxide; DMF: N,N-dimethylformamide, M.P.: Melting point; J:
Coupling constant in units of Hz; RT or rt: room temperature (22-26°C). Aq.: aqueous
AcOEt: ethyl acetate; equiv. or eq.: equivalents.

- " Intermediate 1

1,3-Dimethyl-1H-pyrrolof3,2-d]pyrimidine-2 4(3H SH)-dione:

HaCey, )\Ji)

CH3
Step 1 1,3,6-Trimethyl-5-nitrouracil: A mixture of concentrated H,SO4 (7.0 mL) and
fuming HNOj3 (7.0 mL) was cooled to 0-5°C and 1,3,6-trimethylpyrimidine-2,4(1 H,3 H)-
dione (3.5 g, 22.702 mmol) was gradually added to the reaction mixture. After stirring for
2 h. at the same temperature the reaction mixture was partitioned between ethyl acetate
(200 mL) and water ( 100 mL). The organic layer was washed with brine (2 x 50 mL),
dried (Na;S0Os4) and evaporated under reduced pressure. Crude product obtained was

purified by column chromatography to give 1.30 g of the product as yellow solid; 'H
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'NMR (8 ppm 300 MHz DMSO d6) 2% 38 (s 3H) 3: 20 (s 3H) 3 40 (s 3H) APCI:MS
(m/z) 198.30 (M-H). ' '
Step 2 1,3- Dlmethyl -6-[2- (dlmethylammo)vmyl] 5 mtrourac11 ‘To-a- solutlon of Step 1 -
intermediate, 1,3,6-Trimethyl-5-nitrouracil (0.60 g, 3.012 mmol) in dry N,N-
dimethylformamide (5.0 mL) was added N,N-dimethylformamide dimethyl acetal (0.53 g, ‘
4.447 mmol) and the reaction inixture was stirred at room temperature for 2 h. After this
time, diethyl ether was added to the reaction mixture and the precnpltate was collected by
filtration and washed w1th dlethyl ether to glve 0.45- g of the product as brownish. sohd
'H NMR (8 ppm, 300 MHz, DMSO-dg) 2.98 (s, 6H), 3.16 (s, 3H), 3.40 (s, 3H); 4.78 (d, .J
= 12.6 Hz, 1H), 7.05 (d,J = 12.6 Hz, 1H) ; APCI-MS (/m/2) 255.11.(M+H)".

Step 3 1,3-Dimethyl-1/-pyrrolo[3,2-d]pyrimidine-2,4(3/,5H)-dione: To a solution o_f'.
Step 2 intermediate (0.40 g, 1.573 mmol) in MeOH (80 m‘L) was added 10% Pd-C (02 g)
and the mixture was stirred under a hydrogen atmosphere at room temperature for 2 h.
The mixture was filtered through a celite bed and was thoroughly washed with MeOH (50
mL). The filtrate was collected and evaporated and the residue thus obtained was purified
by column chromatography to afford 0.120 g of the desired compund as an off-white
solid; '"H NMR (5 ppm, 300 MHz, DMSO-ds) 3.23 (s, 3H), 3.38 (s, 3H), 6.17 (s, 1H),
7.25 (s, 1H), 12.09 (s, 1H); APCI-MS (m/z) 180.28 (M+H)".

Intermediate 2

1,3,6-Trimethyl-1H-pyrrolo[3,2-d]pyrimidine-2,4(3 H,5 H)-dione

CHs
Step 1 5-Amino-1,3-dimethylpyrimidine-2,4(1H,3 H)-dione: To a stirred solution of 1,3-
dimethyl-5-nitropyrimidine-2,4(1 H,3H)-dione (2.0 g, 10.802 mmol) in methanol (200
mL), 10% Pd-C (0.500 g) was added under hydrogen atmosphere and the reaction
mixture was stirred at room temperafure for 2 h. Reaetion mixture was filtered through a
celite bed and washed with methanol. The filtrate was collected and concentrated under
reduced pressure to give 1.5 g of the product.
Step 2 1,3-Dimethyl-5-(prop-2-yn-1-ylamino)pyrimidine-2,4(1 H,3 H)-dione: To a stirred
solution of Step 1 intermediate (1.4-g, 9.023 mmol) in 1:1 mixture of dichloromethane

and methanol (28 mL) was added propargyl bromide (1 .4-mL)-and the mixture was stirred
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at room temperature for 2 h. Reaction mixture was filtered through' celite bed 'aﬁdea‘s_he_d'
with methanol. The filtrate wa'sAc‘oriéerftrated:ruhder redu_ced p'reséure‘ to g"iv”e"500 rhg of
the product. , ) | o
Step 3 l,3,6~Trimethyl-1H‘pyrrol‘o‘[3,Z—d]pS/rimidine-Z,4’(3'1?,5'1.-'1)1dione:' A soluti-on of
Step 2 intermediate (500 mg, 2.587 mmol) in dry N,N-dimethylformamide (20-mL) was
-refluxed for 40 h under nitrogen atmosphere. The excess of solvent was evaporated and
- the residue obtained was purified by.silica gel .column chromatography by .usihg 5%
methanol in chloroform to obtain 200 rhg of the product as a ye'l]ow solid; "H NMR [
ppm, 300 MHz, DMSO-ds) 2.26 (s, 3H), 3.21 (s, 3H), 3.33 (s, 3H), 5.91 (s, IH), 11.84-(br
s, 1H); ESI-MS (m/2) 194.28(M+H)". ' :

Intermediate 3

1,3,7-Trimethyl-1H-pyrrolo[3,2-d]pyrimidine-2,4(3 H,5 H)-dione
HaCop R N
CH3-CH3
Step 1 1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1 H-pyrrolo[3,2-d]pyrimidine-7-
carbaldehyde: At ‘a temperature of 5-10°C, phosphoreus oxychloride (1.84 ml, 20.087
mmol) was mixed with N,N-dimethylformamide (2 mL). Then a solution of Intermediate
1 (600 mg, 3.348 mmol) in N, N-dimethylformamide (3 mL) was added while stirring. The
reaction mixture was held for 2 h at 95°C, cooled and poured onto ice (10 g). The
precipitate formed was filtered off and recrystallised from water to give 300 mg of the
product as an off-white solid; "H NMR (8 ppm, 300 MHz, DMSO-ds) 3.25 (s, 3H), 3.75
(s, 3H), 8.06 (s, 1H), 9.79 (s, 1H), 13.15 (br s, 1H); APCI-MS (m/z) 208.20 (M+H)".
Step 2 1,3,7-Trimethyl-1H-pyrrolo[3,2-d]pyrimidine-2,4(3 H,5 H)-dione: To a stirred and
cooled (-10°C) solution of trifluoroacetic acid (5 mL) was added triethylsilane (294 mg,
2.528 mmol) followed by portionwise addition of Step 1 intermediate (150 mg, 0.723
mmol). The reaction mixture was warmed ro room temperature and stirred for another 1
h. Reaction mixture was diluted with ethyl acetate (25 mL) and water (25 mL). Two
layers were seperated. The aqueous layer was extracted with ethyl acetate (2 x 25 mL).
The combined organic layers were washed with water (25 mLi, dried (Na,SO4) and

filtered. The filtrate was evaporated to give 110 mg of the product as an off-white solid;
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'H NMR (5 ppm, 300 MHz, DMSO- d6)227 (s 3H) 322 (s 3H) 3 56 (s 3H) 7.03 (s |

1H), 11.75 (br s, 1H); APCI- MS (m/z) 19428 (M+H)

‘Intermediate4 -~ -

7-Bromo-1,3-dimethyl-1H-pyrrolo[3,2-d]pyrimidine-2,4(3H,5 H)-dione

To a solution of Intermediate 1 (500 mg, 2.800 mmo.l) in acetic acid (5 mL) was added a
solution of bromine (430 mg, 2.700 mmol) in acetic acid (5 mL) dropwise with stirring,
after which water (1.2 mL) was added. The reaction mixture was stirred for another 20
min and diluted with.two volumes of cold water. After.3 h, the precipitate was filtered off
and washed with diethyl ether to afford 400 mg of the préduct as a white solid, 'H NMR
(6 ppm, 300 MHz, DMSO-dg) 3.23 (s, 3H), 3.65 (s, 3H), 7.42 (s, 1H), 12.59 (br s, 1H);
APCI-MS (m/z) 258.19 (M+H)".

lntermedlate 5

7-[(Dimethylamino)methyl]-1,3- dlmethyl 1 H-pyrrolo[3,2-d]pyrimidine-2 4(3H SH)

dione
HaC. lﬁ
/
OJ\T CH5N(CH
CHs 2N(CHs)2

To a mixture of 50% dimethyl amine (0.4 mL), acetic acid (0.4 mL) and 38%
formaldehyde (0.4 mL) were added, after which Intermediate- 1 (0.4:-g, 2.232 mmol) was
added. The reaction mixture was refluxed for 10 min and then held for 20 min at 90°C.
Reaction mixture was cooled to room témperature and diluted with water (25 mL). Two
layers were seperated. The aqueous layer was extracted with ethyl acetate (2 x 25 mL).
The combined organic layers were washed with water (25 'mL), dried (Na;SO4) and
filtered. The filtrate was evaporated to give a crude product which was recrystalised from
acetonitrile to give 97 mg of the‘ product as a white solid; 'H NMR (& ppm, 300 MHz,
DMSO0-ds) 2.08 (s, 6H), 3.23 (s 3H), 3.30 (s, 2H) 3.69 (s, 3H), 7. 13 (s IH) 11.93 (brs,
1H); APCI-MS (m/z) 237.00 (M+H)". |
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Intermediate 6
7-[(Diethylamino)methyl]-1,3-dimethyl-1 H-pyrrolo[3,2-d]pyrimidine-2,4(3 H,5 H)-dione
ch\NO l H
OJ\'?' C/H N(CH,CH,)

G, CHN(CHLHa)
To a stirred solution of diethyl amine (52 mg, 0.723 mmol) in dichloromethane (5 mL)
Intermediate 3, Step 1 (150 mg, 0.723 mmol) was added portionwise followed by the
addition of sodium triacetoxyborohydried (230 mg, 1.085 mmol) at room temperature.
After stirring for 24 h, the excess of solvent was evaporated and the crude product
obtained was purified by column chromatography by using 1 % methanol in chloroform
to afford 130 mg of the product as a white solid; '"H NMR (8 ppm, 300 MHz, DMSO-dg)
0.93 (t, J = 7.2 Hz, 6H), 2.40-2.56 (m, 4H), 3.23 (s, 3H), 3.48 (s, 2H), 3.73 (s, 3H), 7.18
(s, IH), 11.92 (br s, 1H); APCI-MS (m/z) 265.00 (M+H)".

Intermediate 7
(1,3,7-Trimethyl-2,4-dioxo-2,3,4,7-tetrahydro-1 H-pyrrolo[2,3-d] pyrimidin-5-yl)acetic
acid

0]

(0]
HC. OH
N M
ANTN

o CHs
CHs

Step 1 1,3-Dimethyl-1H-pyrrolo[2,3-d]pyrimidine-2,4(3H,7H)-dione: To a stirred
solution of chloroacetaldehyde dimethyl acetal (26.0 g, 208.717 mmol) in water (60 mL)
concentrated hydrochloric acid (4 mL) was added at room temperature and the reaction
mixture was stirred at near boiling until a homogeneous solution was obtained. Solution
of sodium acetate (8.0 g, 97.525 mmol) was then added. The resulting mixture was then
added to a stirred solution consisting of 6-amino-1,3-dimethyl uracil (20.0 g, 128.907
mmol) and sodium acetate (16.0 g, 195.051) in water (100 mL) at 90°C. All solid material
was dissolved, then after 10 min. a precipitate was started to form. The reaction mixture
was stirred for another 30 min. at the same temperature. The reaction mixture was cooled
to room temperature and solid obtained was filtered, washed with water (2 x 250 mL) and

then acetone (2 x 150 mL). The solid obtained was dried in oven at 65°C to obtain 7.81 g
of the product as an off-white solid; 'H NMR (5 ppm, 300 MHz, DMSO-d)
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3.0 (s, 3H) 3.42 (s, 3H), 635 (s, 1H), 6.77 (s, m) 11.71 (brs 1H) APCIMS (m/z)' o

180.25 (M+H)".

Step___ 2 7-[(Dimethylamino)methyl]-v1,3-dim’eth5/l_2'1H—pyrrolo[3,2-d]pyri*rr1idi'ne-

2,4(3H,5H)-dione: To a. stirred'solution of sO’diurri'BS/drexfide 34 g 84:830 mmblb)- in"
water (80 mL) was added Step 1 1nterrned1ate (7 6 g, 42. 41 5 mmo]) at room temperature

and the reaction mwture was stirred for 30 min. Drmethyl sulfate (10 7 g, 84 830 mmol)‘
was added dropwise to the reaction mixture and stirred tor another 4 h. Solid was -
precipitated out and collected by fi ltratton, washed w1th_‘ water. The crude solid obtained

was purified by column chromatography by using 3% methanol in chloroform to obtain

5.4 g of the product as a white solid; 'H NMR (& ppm, 300 MHz, DMSO-dj) 3.20 (s, 3H),

3.70 (s, 3H), 3.90 (s, 3H) 6. 32 (s-- lH) 6. 69 (s 1H); APCI MS (m/z) 194. 21 (M+H)

Step 3 Methyl “oxo(1,3,7- tr1methyl-2 4. dloxo-2 3 4 7-tetrahydro ]H-pyrro]o[2 3- |
d]pyrimidin-S-yl)acetate: To a well stirred solution of oxalyl chloride (1:6 g; 12.939
mmol) in dichloromethane (10 mL) was adde_d Step 2 intermediate-(1.0 g, 5.176: mmol) in
small portions at -10°C and the resulting mixture was stirred o'vernight at room
temperature. The excess of solvent was removed under vacuum and the residue was again
taken in dichloromethane (10 mL). The reaction mixture was cooled to -10°C and dry
methanol (10 mL) was added dropwise over a period of 10-15 min. The resulting reaction
mixture was stirred overnight at room temperatdre. .Excess of solvent was ev‘aporated
under vacuum. The residue obtained was basiﬁed with saturated solution of NaHCO} (25
mL) and- extracted with ethyl acetate (2 x 50 mL). The combined organic layers were »
washed with water (25 mL), brine (25 mL) and dried (Na,SOy). The crude product
obtained after evaporation of the solvent was purified by silica gel column
chromatography by using 5% methanol in chloroform to give 1.1 g of the product as a
pale yellow solid; 'H NMR (6 ppm, 300 MHz, DMSO-d;) 3.20 (s, 3H), 3.62 (s, 3H), 3.72
(s, 6H), 3.83 (s, 2H), 6.29 (s, 1H); APCI-MS (m/z) 266.23 (M+H)". |

Step 4 Methyl (1,3,7-trimethyl-2,4-dioxo-2,3,4,7-tetrahydro- 1 H-pyrrolo[2,3-d]pyrimidin-
S-yDacetate: To a stirred solution of triethylsilane (364 mg, 3.133 ‘rr.rmol) in trifluoroacetic
acid- (4.0 mL) was added Step 3 intermediate (250 mg, 0.892 mmol) slowly at -10°C. The
resulting mixture was warmed slowly to room temperature. After overnight stirring at
room temperature, excess of solvent was removed under reduced pressure and the residue
obtained was neutralized with saturated solution of NaHCQ; (15 mL). Two layers were

seperated after the addition of ethyl acetate (25 mL). The aqueous layer was extracted

-32-



WO 2010/109287 PCT/IB2010/000553

with ethyl acetate (2 x I;_S mL).A_-The combined organic la‘-yer's;v\.fere‘wa‘s'hed“-‘rvrth. -\\rate_r"(ZS -

mL) and brine (25 mL). The crude product obtairred was puriﬁed by silica gel column

chromatography by using 20 % ethyl acetate in petroleum ether to give 147 mg of the

product as a white solld IH NMR (6 ppm 300 MHZ DMSO d(,) 3 20 (s 3H) 3 65- 3 72
“(m, 8H), 6.29 (s lH) 12.62 (br S, lH) APCI MS (m/z) 252.38 (M+H) A

Step. S (1 3 7 Tnmethyl 2,4- dioxo-2 3 4,7- tetrahydro lH-pyrrolo 2 3 d]pyrrmrdm 5-

~ yl)acetic acid: A mrxture of Step~4 intermediate (1‘30 mg, 0.491 mmol) and -concentrated S

hydrochloric acid (4 mL) was heated at 60°C for 2 h The excess: of hydrochlorlc acid was

evaporated under reduced pressure and the resrdue obtamed was purified by silica- gel .
column chromatography using 5% methanol in chloroform to obtain 94 mg of the product
as a white solid; "H NMR (8 ppm, 300 MHz, DMSO- d6) 3.21 (s, 3H) 3.65-3.72 (m, 8H),
6.29 (s, 1H), 12.62 (br s, 1H); APCI-MS (m/z) 252.38 (M+H)

Intermediate.:8 -

2,5,7—Trimethyl—4,64dioxo-4,5,6,7-tetrahydro-ZH—pyrazoIo[3;4—d]p'yrimidin-3-yl)acetic

acid
(0]
o OH
Hac-N > )
' . .N-CH3
U*N N

CHs

Step 1 6-Chloro-1,3-dimethylpyrimidine-2,4(1 H,3H)-dione: To a stirred solution of 1,3-
dimethylbarbituric acid (20.0 g, 128.09 mmol) in water (10 ml), phosphorous oxychloride
(80 ml) was added slowly in externally cooling condition and thien the reaction was
slowly warmed to room temeperature. After refluxing for 3 h the reaction mixture was
allowed to cool to 0°C and quenched with ice cold water (350 ml). The reaction mixture
was extracted with chloroform (2 x 200 ml) and the combined organic extracts were
washed with water (2 x. 100 ml), dried over Na;SO; and concentrated. The residue
obtained was purified by silica- gel column chromatography using 5% ethyl acetate in
chloroform to obtain 21 g of the product as a pale brown solid; '"H NMR (300 MHz ,
CDCl;) 8 3.33 (s, 3H), 3.57 (s, 3H), 5.94 (s, 1H). ' )
Step 2 6-Hydrazino-1,3-dimethylpyrimidine-2,4(1 H,3H)-dione:" A mixture of Step 1
intermediate (17 g, 97.34 mmol) and hydrazine hydrate (119 ml) in isopropyl alcohol
(280 ml) were refluxed for 1 h. The excess of solvent was removed under reduced

pressure, solid obtained was filtered, washed with methanol (25 ml) and dried to obtain
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8.1 g of the product as whlte solid; lH NMR (300 MHz, DMSO d(,) ) 3 09 (s, 3H); 3.21
(s, 3H), 4.37 (br s, 2H), 5.10 (s, 1H), 8.02 (br s, 1H). _ '
Step- 3 1-Acetyl-3,5; 7-tr1methyl lH pyrazolo[3 4- d]pyrlmldme 4 6(5H 7H) dlone A
mixture of Step 2 mtermedlate (8 0 g, 47.01 mmol) and acetlc anhydrlde (40 ml) indry .
pyridine (78 ml) were reﬂuxed for 3 h. The reactlon mlxture was cooled “to 0°C and
acidified with 1IN HCl (200 ml). The SOlld obtamed was collected by ﬁltratlon washed
with 1 N HCI (25 ml) water (25 ml) and dried to grve 69 g of the product as a white
solid; 'H NMR (300 MHz, DMSO-dq): & 2.71 (s, 3H), 2.96 (s, 3H), 3.37 (s, 3H), 3.50 (s,
3H). , o
Step 4 3,5,7-Trimethyl-1 H-pyrazolo[3, 4-d]pyrirnidine-4 6(5H,7H)-dione: Step 3 above
intermediate (6.9 g, 29.211 mmol) was refluxed in 1 N sodium hydroxide (69 ml) for 10

min. The reaction riixture was cosled to room temperature arid poured into ice water and

stirred for 2 h. The precipitated solid was collected by" filteration and dried to give 5.1 g -

of the desried product as off-white solid; 'H NMR (300 MHz, CF3COZD) 5 3.05 (s, 3H),
3.78 (s, 3H), 3.93 (s, 3H).

Step 5 2,3,5,7-Tetramethyl-2H—pyrazolo[3,4-d]pyrimidine—4,6(5H,7H)-dior’1e: A solution
of Step 4 intermediate (5.2 g, 26.77 mmol) in 1 N sodium hydroxide (52 ml) was added
dimetylsulphate (5.2 ml) and stitred at room temperature for 1 h. The reaction mixture
was diluted with water and the solid precipitated out was filtered, washed with water and
dried to give 3.85 g of the product as off white solid; "H NMR (300 MHZ, CDCl3): 8 2.59
(s, 3H), 3.36 (s, 3H), 3.48 (s, 3H), 3.79 (s, 3H).

Step 6  Methyl (2,5,7-trimethyl-4,6-dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]
pyrimidin-3-yl)acetate: To a stirred solution of Step S intermediate (3.8 g, 18.24 mmol) in
dimethylcarbonate (91 ml) was added sodium hydride (60 % dispersion in mineral oil, 4.5
g, 187.5 mmol) at room temperature. The reaction mixture was heated to reflux for
overnight. The reaction mixture was cooled to room temperature, quenched into IN HCl
(200 ml), extracted with ethyl acetate (2 x 250 ml) and the combined organic layers ‘were
washed with water (2 x 250 ml), dried over Nay;SO4 and concentrated. The residue
obtained was triturated in hexane, solid obtained was filtered to gfve 5.5 g of the product
as a white solid; '"H NMR (300 MHz, DMSO-dg): & 3.37 (s, 3H), 3.50 (s, 3H), 3.82 (s,
5H), 3.90 (s, 3H).

Step 7 (2,5,7-Trimethy]-4,6-diox0~4,5,6,7—tetrahydro—2H-pyrazolo[3_,4-d]pyrimidin-3—y1)
acetic acid: A mixture of Step 6 intermediate (1.0 g, 3.755 mmol) and 6 N H,SOx4 (9.3 ml)
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in dioxane (9.3 ml) stirred at reflux temperature for 2 h to‘g'i’Ve a 'h‘omogeneoﬁs péle'

yellow solution. This solution Was cooled, diluted with water and extiacted with ethyl” ~ ~

acetate (2 x 50 nil). The combined organic layérs were washéd with water, dried over
" Na;SO; and concentrated. The residue obtained was triturated in diethyl ether, solid

obtained was collected by filtration to give 330 mg of the. ﬁrodﬁ‘ct" as a white solid; 'H

NMR (300 MHz, DMSO-ds): &3.17 (s,:31),.3:34 (s, overlapping ' with DMSO, 3H), 3.79 -
(s, 3H), 4.11 (s, 2H), 1295 (br s, IH) and 'H NMR'(300 MHz, CDCL3): §3.39 (5, 3H), =~

3.50 (s, 3H), 3.88 (s, 3H), 4.10 (s, 2H).

, Intermediate 9+ .
4,6-Dimethyl-1 H-pyrazolo{4,3-d|pyrimidine-5,7(4/H,6 H)-dione
, N I Hs,C-N.glﬁ. : :
5 %NI N
CHj
Step 1 5-Amino-1,3,6-trimethylpyrimidine-2,4(1 H,3H)-dione: To a stirred suspension of
5-nitro-1,3,6-trimethylpyrimidine-2,4(1H,3H)-dione (4.2 g, 20.084 mmol) in 1:1 mixture
of methanol and toluene (200 ml) was added 10% Pd-C (1.2 g). The reaction mixture was
stirred under hydrogen atmosphere at room temperature overnight. The mixture was then
filtered over a celite bed and was theroughly washed With_methanol (200 ml). The filitrate
was collected and evaporated to give viscous residue which was then purified by column
chromatography to afford 4.1 g of the product as an off-white solid.
Step 2 4,6-Dimethyl-1H-pyrazolo[4,3-d]pyrimidine-5,7(4H,6H)-dione: To a stirred
solution of Step 1 intermediate (4.0 g, 23.634 mmol) in a mixture of ice (24 g) and
concentrated HCI (5 ml) was added a solution of sodium nitrite (1.42 g, 20.580 mmol) in
water (5 ml). The resulting suspension was stirred below 10°C for 30 min. The solid
formed at this stage was removed by filtration and the filtrate was added slowly with
continuous stirring to 20 % aq. NaOH (20 ml) by maintaining the temperature below
10°C. After addition the basic solution was filtered and neutralized with hydrochloric acid
(5 N HCI). The precipitate separated was filtered and dried to get 300 mg of the product
as dark orange solid; 'H NMR (300 MHz, DMSO-dg): 8 3.45 (s, 3H), 3.52 (s, 3H), 7.53
(s, IH). » _
Intermediate 10

3,4,6-Trimethyl-1 H—pyrazolo[4,3-d]pyri‘mi'dine;5,7(4H,6[-1)-dione
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iy do f

, CH3CH3
The title compound was prepared in2 steps from 6- ethyl I,3- dlmethyl 5- mtropynmldme— o
2,414, 3H) -dione (3:5 g, 16 279 mmol) as descrxbed in mtermedxate 9 to give. 110 mg of -
the product as a white solid: 'H NMR (300 MHz, DMSO-dg) 82.62s, 3H) 3.45 (s 3H),
3.67 (s, 3H), 11.59 (brs, lH) ESI-MS (m/z) 193 31 (M -Hy. .

Intermediate 11

4- [3 -fluoro-4- (trnﬂuoromethyl)phenyl] 1H-imidazol-2- amme

o HN
cha
HoN™ "N

Step 1 N-{4-[3-fluoro-4- (trlﬂuoromethyl)phenyl] 1H-imidazol-2- zyl}acetamide: To 'a :
stirred solution of 2-bromo-1- -[3- -fluoro-4- (trlﬂuoromethyl)phenyl]ethanone (4.5 g, 15.73
mmol) in acetonitrile (45 ml) was added acetyl guanidine (2.38 g, 23.60 mmol). The
reaction mixture was stirred and refluxed for overnight. The solvent was evaporation
under reduced pressure and diluted with water and extracted with ethyl acetate (75 mix3)
and orgariic layers were washed with brine, dried (Na,SO,) and filtered. The filtrate was
concentrated under reduced vpressure and the residue -obtained after the evaporation of the
solvent was purified by silica gel column chromatography using 2 % methanol in
chloroform to obtainv 1.15 g of the product as a yellow solid; 'H NMR (300 MHi, DMSO-
de): 8 2.07 (s, 3H), 7.58 (s, 1H), 7.69-7.78 (m, 3H), 11.31 (brs, 1H), 11.91 (br s, 1H).

Step 2 4-[3-fluoro-4-(trifluoromethyl)phenyl]-1 H-imidazol-2-amine: To a stirred solution
of Step 1 intermediate (1.1 g, 3.829 mmol) in a mixture of methanol (20 ml) and water
(20 ml) was added conc. H,SQO4 (2 fnl) and the resultihg mixture was refluxed for 24 h.
The reaction mixture was cooled to room temperature, saturated solution of potassium
carnonate was added and extracted with ethyl acetate (2 x 50 ml). The organic layers were
combined and dried over Na;SO4 and filtered. The filtrate was coricentrated under
reduced pressure. The residue obtained after the evaporation of the solvent was purified
by silica gel column chromatography using 5 % methanol in chloroform to obtain 290 mg
of the product as a yellow solid; '"H NMR (300 MHz, DMSO-dg): 8 5.55 (br s, 2H), 7.32
(s, 1H), 7.59-7.67 (m, 3H), 11.30 (br s, 1H). o .
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General procedure for the preparation of 2-halo: N-thiazolyl acetamide derivatives

To a stirred-and-cooled - (0°C)- selution-of -appropriaté--thiazolea‘miné (1.0 equiv.) -

and pyridine (1.2 équiv.) in dichloromethane (5 \}oluxne) was added bromoacetyl bromide

(1.2 eq.) over 5 min and the resulting mixture was allowed to warm to room temperature

and ‘then further stirred-at room temperature for 2-h, The reaction” mixture v‘v"dé-dilut’ed‘i

with dichloromethane (50 mL) and water (50 mL). The layers were separated. The

aqueous layer was extracted with dichloromethane (2 x 50 mL) and the combined organic

layers were washed with water (2 x 50 mL) followed by brine (50 mL), dried (Na>SQ,) -

and filtered. The filtrate was concentrated under reduced pressure. The residue obtained

after the evaporation of the solvent was purified by silica gel column chromatography

using 5-10% ethyl acetate in petroleum ether to obtain the desired product as an off-white

solid.

acetamide intermediates are given in Table 1.

Structure information and characterization data for selected 2:bromo-N-thiazolyl

Table 1: Structure and 'H NMR data of selected 2-brom6;N;thiazolyl acetamides

"H-NMR (8 ppm, DMSO-ds,

S Struct: Mol.Formula
No ructure Mass (m/z) | 300 MHz)
- em ey | 4:19 (s, 2H); 7.21(t, J = 8.1
C1H;BrEN,0
, S WASE WIS He, 1H),7.37 (4, J=9.3 He,
' NN 3 osenetnyt | T 7:57 s, 1H), 8.00-8.08
333.98M+H)" | 1, 1H), 12.75 (br s, 1H)
4.18 (s, 2H),7.84 (d,J=7.8 |
H;BrFsN,0
,5 Br\)(iN,sk\}_Q’F Coth B0 s 1), 7.91 d,= 8.7 Ha,
' . | 2H), 8.03 (s, 1H), 12.76 (br s,
H CF3 382.35(M+H) fg; 8.03 (s, 1H) (brs
| 420 (s, 2H), 7.84 (d, J= 7.8
C1H/BrEN,0
" i@% PRSIz, 1H), 795 (d, /= 8.7 Hz,
3 NN . | 2H), 8.06 (s, 1H), 12.82 (br s,
F 382.99(M+H)" |y
4.18 (s, 2H), 7.88 (d, J = 7.2
C12H/BrCIF;N
4 Br\ﬁNi}—QCl s | Hz, 1H), 7.95 (d,J=9.3 He,
' N oF . | 1H), 8.18 (d, J = 7.8 Hz, 1H),
’ 401.00 (M*H)™ | g 37 (s, 1H), 12.77 (br s, 1H).
| C11H¢BICI;N ,
Br L L - e e 22 1'4.18 (s, 2H), 7.74-7.80 (m,
> NN OS5 13H), 1278 (br s, 1H).
¢ 399.05(M+H)" | 7 ’
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405.13 (M+H)"

1 - [098(d, J=6.3Hz, 6H), -
"-._C]'5H15B'FF2N7'_. ’

1.93-2.00 (m, 1H), 3.91 (d, J"
= 6.3 He, 2H), 4.18 (s, 2H),
7.64 (d, J=9.3 Hz, 2H), 7.82

(s, 1H), 12.72.(brs, LH)

Ci6H17BrF,N;
0,S
420.63

‘DMSO-dg: 092 (d, /=69 |
Hz, 6H), 1.55-1.63 (m, 2H),
1.75-1.85 (m, 1H), 4.12-4.20
(m, 4H), 7.64 (d, /= 9.3 Hz,
2H), 7.82 (s, 1H), 12.74 (brs,
1H) .

o
bo |
Z S

. w/(O‘ BT B

Ci6H17BrF;N,
0,8

| monoveny*

1.00 (s, 9H), 3.80 (s, 2H),

4.18 (s, 2H), 7.62 (s, 1H),
7.66.(m, 1H), 7.82 (s, 1H), _
12.73 (brs, ITH). ‘ o

@
Co
Iz
Va
ZzZ_
-

~Cy3H¢BrFiNsO

S
400.02(M+H)"

“4.20 (s, 2H); 7.47-7.55 (m,

[H), 7.71 (s, IH), 8.28-8.34
(m, 1H), 12.79 (brs, 1H).

OCHF, .

. C12H7BI'F4N20

S
399.71 (M+H)'

4.18 (s, 2H), 7.25 (t, J = 71.7
Hz, 1H), 7.75 (d, J= 9.0 Hz,

| 2H), 7.93 (s, 1H), 12.73 (br s,

1H). S

11.
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| Ci3HsBIFsN,O

»S
430.18 (M+H)"

12:50-2.80 (m, 2H), 4:18 (s, " -
2H), 4.34 (1, J= 5.7 Hz, 2H),
7.63-7.70 (m, 2H), 7.85 (s,
1H), 12.74 (br s, 1H).

12.

o @
‘o | %o
I= IZ)_ .

o ro.
Z P z 7
m - n

(@)
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O
.
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Ci4H,0BrF;sN;
0,8
445.01 (M+H)"

2.50-2.80 (m, 2H), 4.18 (s,
2H), 4.34 (1,J= 5.7 Hz, 2H),
7.63-7.70 (m, 2H), 7.85 (s,
1H), 12.74 (br s, 1H)

13.
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>
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O

C16quBrC12N2 .
' 058
"451.66 (M+H)"

1.07 (s, 9H), 3.67 (s, 2H),
4.18 (s, 2H), 7.90 (s, 1H),
17.99 (s, 2H), 12.72 (br s, 1H)

14.

e

I=
Q

©
Co
o
z /3
&
J

F3

| Ci4HoBrCLF3

N20sS
477.54(M+H)"

2.79-2.89 (m, 2H), 4.16-4.22
(m, 4H), 7.90 (s, 1H), 7.99 s,
2H), 12.70 (brs, 1H).

15.

Ci

Q
-

@
o
=
o
z /;
o o
W
5 J
, -

C|5H|OBI‘C12F5
N20,S

| 527.07(M+H)"

2.81 (t,J= 6.0 Hz, 2H), 4.19
(s, 2H), 4.28 (t, J = 6.0 Hz,
2H), 7.93 (s, 1H), 8.02 (s,
2H), 12.75 (br s, 1H).

16.

o

@
Lo
Iz
ro
Z
/(\S\.n.
o
'd .
O
ol .
w

“Cy13H;sBrCIF,N;

0,5

446.93(M+H)"

4.19 (s, 2H), 4.80-4.90 (m,
2H), 7.71 (d, J = 9.3 Hz, 2H),
7.887s, 1H), 12.74 (br s, 1H) |
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T . . ——j
0.23-0.30 (m, 2H), 0.50-0.56
(m, 2H), 1.17-1.22/(m;, 1H), -

R § R Py
a9 .s%o_ s gsr ™2 13.97(d,J= 6.9 Hz, 2H), 4.19
' Bf\*u*‘_m. 2 (s, 2H), 7.64 (d, J = 9.3 Hz,
- — - - e R - et heaan F.__.-.. -j -—— . - M

| '1H) |
1.82-1.90 (m, 4H), 1.90-2.05
(m, 2H); 2:65:2.71 (m, 1H),

F ' | CrHiBrENy n, 1H),

" 0 swo o [ 4.10(d,J=63 H, 2H), 4.19
S BN > 2> 1 (s, 2H), 7.64 (d,J= 9.3 Hz,

HoooFo ATOSMHH)" 1944y 782 (s, 1H), 12.72 (brs,

1.85-1.95 (m, 4H), 2.04-2.10

o & cl CiH1sBrCLNy | (m, 2H), 2.72-2.79 (m, 1H),
19. ar\)LNA\}—'QO- . 08 4.00 (d,J = 6.3 Hz, 2H), 4.18
© H o | 449.05 (M+H)" | (s, 2H), 7.90 (s, 1H), 7.99 (s,

- 2H), 12.73 (br s; 1H).

1 4.11 (s, 2H), 5.39 (s, 2H),

- 7.14 (s, 1H), 7.39-7.47 (m,
20 0 s+ Fic _C'9HgBSrF sN2 3H), 7.62 (1, J = 7.8 Hz, 1H),
LS, Q L@ 2 7.68 (d, J= 7.8 Hz, 1H), 7.88
R R | 04.92(M-H) "1\ 7= 78 Hz, 1H), 9.62 (br
: . S5 1H)

. | (m, 2H), 7.84 (s, 1H), 12.72
507.16 (M+H) Ebr 5 1H). )

4.18 (s, 2H), 4.86-4.96 (m,

- F 4.18 (s, 2H), 5.31 (s, 2H)

0 SN _ CigH12BrFsN, » £00), 291 (3, 21,
L el *\NX_QO o T e 7.60-7.69 (m, 4H), 7.72-7.80
Br Ci3HoBraF3N2 | 2H), 7.31 (d, J = 8.7 Hz, 1H),

2. | g R i}—@ocmca ~ OsS 7.75 (s, 1H), 7.91 (d, J = 9.0
N 473.03 (M+H)" | Hz, 1H), 8.16 (s, 1H), 12.71
(brs, 1H).
F

Ci6H17BrCIFN; | 3.78 (s, 2H), 4.18 (s, 2H),

23. ar\ﬁNi}—QOCHzcmHm 0:S 7.76 (s, 1H), 7.80 (s, 1H), -
H o 435.17 (M+H)" | 7.85 (s, 1H), 12.73 (br s, 1H).

F C;(,H;sBIFNzO DMSO'd6: 102 (S, 9H), 374
24 o s%o S (s, 2H), 4.18 (s, 2H), 7.22 (t,
. Br\/l”*m Q< J =8.7 Hz, 1H), 7.65-7.74

401.29 (m, 3H), 12.68 (br s, 1H)

DMSO-ds: 1.04 (s, 9H), 3.75
o s« N | | (s, 2H), 4.18 (s, 2H), 7.19 (4,
25. Br\/U\NkN>—<:>‘O\A< | Cg‘;‘f’ﬁ? J=8.4 Hz, 1H), 7.67 (s, 1H),
H c N | O3S ge1(d, 2 8.7 H, 1H), 7.95

(s, H), 12.69 (br s, 1H)
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T g em o~ T CMBrOINGD | CDOI 406 6. 21, 7095, | -
A 9 SN N | T L3 TS, 2 5 :
26| Brv\-)LN*\C'_n; S S L IH), 7.37 (d, J = 8.7Hz, 2H), | -
' Hoo T 33162 - 1) 7.62.(d, J =84 HZ 2H).
o f e = CLCDCly1.10(d; J=6.3 Hz, -
| o en A~ | CisHisBrCINg | 6H), 2.10-2.24 (in, 1H), 3.81
27. Br\)LNA}“Q’O% 0,8 (d, J=6.3 Hz, 2H), 4.11 (s,
H el 438.17 [ 2H), 7.16 (s, 1H), 7.76 (s,

2H), 9.56 (br s, 1H)

o | DMSO-dg: 4.11 (s, 2H), 7.42
»g vﬂ b—@»ﬂrv CiHsBrN,O; | (s, 1H), 7.73 (d, J = 8.1 Hz,
Sl BN T e 36000 2H),786 (d J=8.1Hz, 2H)

General procedure for the pre vara‘t‘ionvof 2-amino-4-aryl thiazoles:

Method | o B _ }

A solution of acetophenone deritxative'(l'.O eq) 1n glacialﬁaceticacid (5 voi)'wvas
added liquid bromine (1.0 eq) at 0 °C and reaction mixture was stirred at broom
temperature for 2h. The reaction mrxture was diluted wnh water and extracted with ethyl
acetate, washed with brine and dned over NazSO4 The crude product obtained upon
concentration was dissolved in dry THF (10 vol) and thiourea (2.0 eq) was added and
refluxed for overnight: The reaction mixture was diluted with ethyl acetate, washed with
sodium thiosulfate solution and organic layer was treated with IN HCI to result salt
formation of the amine. The precipitated salt was collected by filtration. The salt was then
treated with saturated solution of NaHCO; to re-generate the amine. The mixture was
extracted with dichloromethane (2x 50 ml) and the combined organic extracts were
washed with water and brine. The solvent was evaporated under reduced pressure to

afford the 2-amino-4-aryl-thiazole derivative.

Method 2

A solution of acetophenone derivative (1.0 equiv.), thiourea (2.0 equiv.) and
iodine (1.0 equiv.) in dry ethanol (5 vol) was refluxed for 24 h. The reaction mixture was
diluted with ethyl acetate and the layers were separated. The organic layer was washed
with sodium thiosulfate solution to remove iodine. The ethyl acetate solution was treated
with IN HCI and precipitated salt collected by filtration. The free amine was re- generated

as described in Method 1 given above.
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Al the 2-amino-4-aryl-thiazole. derivatives. were preparéd by eithier Methiod 1 of *

Method 2 starting from appropriate ‘aryl alkyl ketones: Structure information and. -

characterization data for selected intermediates are given in Table 2.

Table 2: Structural details and 'H NMR data of selected 2-aminothiazole intermediates

~—

S Mol. Formula

N, | Structure (Mol. We) H NMR (6 ppm, 300 MHz)
] s o~ . | CoH;BiN;S | DMSO-dg: 7.61 (d,J=8.1, 2H); 7.46
Lo R e T G, = 7.8, 2H); 6.70 (s, TH); 4.99 (or.
2 o (255.14) |5, 2H). : o
3)-a CoHICINGS | hMSO-dg: 7.78 (d, J = 8.4, 2H); 7.39
2. | MeNTN (210.68) | (d,J=17.8, 2H); 7.07 (br. s, 2H); 7.05
(s, 1H).
HzN N - .. g —_ ) . ..
N @ cF. CoHFsN,S | DMSO-dg: 7.97 (d, J = 7.8, 2H); 7.69
3, S T TR 4, =811, 2H); 7.24 (s, 1H); 7.16 (br.
(244.24) s, 2H).
HZNA}‘Q CloHyF3N,S | CDCly: 8.12-8.06 (m, 1H); 7.91 (d, J =
4, CFs 6.9, 1H); 7.50-7.42 (m, 2H); 6.79 (s,
' (244.24) | 1H);5.02 (br. s, 2H).
i \ C 1oHgF4N;S CDCl;: 7.68-7.61 (m, 2H); 7.36 (t,J =
5. | HNSN 7.8, 1H); 7.10 (d, J = 7.8, 1H), 6.75 (s,

T OCF, 126224 | 1H); 5.08 (br s, 2H).

‘DMSO-d¢: 7.68 (d, J= 7.8, 2H); 7.13

. ,S&_@—>7 CisHieNaS | (4, 7=8.1, 2H); 7.03 (br. s, 2H): 6.92
T NN 232.25) . | (s, 1H);2.43 (d,J = 6.9, 2H); 1.86-1.76

(m, 1H); 0.86 (d, J = 6.6, 6H)

S CoHF2N;S |
*\'\\—Q-F CDCl3: 8.04-7.95 (m, 1H); 6.93-6.80
T HNTN (212.22) | (1, 3H): 5.04 (br. s, 2H).
g icpa | CioHgFaNaS . | DMSO-dg:-7.87-7.74 (m, 3H); 7.40 (s,
| HeN e | 26203 . | 1H);7.22(br.s,2H). . L
ST\ C H‘FNOS. AQO-d. T Q)" oY, ¢ 1
0 HZNAF 0HGFaN20S | DMSO-dg: 7.92-7.85 (m, 2H); 7.50 (1,

OCF, 27823) | =87, 1H); 7.18 (br. s, 3H).

-4] -



WO 2010/109287

PCT/IB2010/000553

CoHeFaN;0S

s~ o
< OCF
10. HzNJ\N : : :

"DMSO-de:7.87-7:80 (m, 1H); 7.73(d, .| -~

J=87,1H); 7.55(d,J=8.1, H); 7.24

F (27823) |3, 1H), 7.18 (br.s, 2H).
s/ C1HsFaN,OS | CDCl: 7.57-7.46 (m, 2H), 7.02 (¢, J =
| N W O er, WEEHATREE 1 8.4, 1H); 6.66 (s, 1H); 5.08 (br.s, 2H):
P (29225)  1443(q,J=84,2H)
5 e | ColteNgs | DMSO-dg: 8.14(ds S = 6.6, 2H); 7.52
12. | H,NTN (t,J= 8.7, 1H); 7.24 (s, 1H); 7.20 (br. s,
ks . 262.23) A i

2H).

S
~ F
13. qu*r\f Q

C1oHsFsN,S

DMSO-de: 8.35-8.21 (m, 1H); 7.48-

7.35 (m, 1H); 7.21 (br. s, 2H): 7.05 (s,

31024

=9.0, 2H).

s
20 - \WOCHF
HNSN 2

C|0H5F4N208
27823

F CFj3 (280.22) 1H).
s CFs C1oHeFiN;S | CDCli: 8.36-8.29 (m, 1H);7.73-7:65 - - | -
14 R LT T T | (my 1H); 7.58-7.50. (m, TH); 7.26 (br.s,
HANT N ~ 26223 N 71 » -
, F o ~|.2H); 7.13 (s, 1H).
s/ .o“ C1oHsF3N;0S | DMSO-dg: 7.75-7.62 (m, 2H); 7.33 (1, J |
1S | HNSN \_F =8.1, 1H); 7.23 (t,J = 73.2; 1H); 7.12
FF 260.24 (br.s, 3H)
5 F CoH¢F;N,S | CDCls: 7.30-7.20 (m; 2H); 6.80-6.74
16 | *\;\—Q (m, 1H); 6.68-6.60 (m, 1H), 5.06 (br s,
N 222 |
(o CioHeFiN,S | CDCl3: 8.28-8.21 (m, 1H); 7.51 (1, J =
17 | H;NN " 16.9, 1H); 7.27 (t, J= 7.5, 1H); 7.10 (s,
F CF3 262.23 1H), 5.04 (br s, 2H)
i A cr CoHsFsN,S | CDCls: 7.94-7.82 (m, 1H); 7.42-7.32
18 | HNN 3 (m, 1H); 7.18-7.10 (m, 1H); 5.09 (br s,
F F 280.22 2H)
. F Cy HoEN,OS | DMSO-dg: 7.59 (s, 1H); 7.5 (s, 1H);
119 HZNA}—QO\__CFS 7.21 (s, 1H); 7.16 (br. s, 2H); 4.82 (q, J
F

DMSO-dg: 7.65 (d, ] = 9.0, 2H); 7.48
(s, 1H); 7.24 (t, ] = 72.3, 1H), 7-20 (br.
s, 2H). ' N
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O | CuoktiFoNiOS | DMSO=dg: 7.97:7.87 (. 1H); 7:62: -
21 w O 7.52 (m, TH); 741 s, 1H)723(brs
HoN N 262.23 2H).,
- . Foo CuHeF>N,08 | DMSO-dg: 1.00 (s, 9H), 3.76 (s, 2H), -
2 | L\XQOOHQC(CM' 7.12-7.18 (m, 1H+2H), 7.48-7.58 (m,
FNTN- A= o). 298.35 2H) :
SN TN | CigHeEaNS 'CDCI3 5.00 (br s, 2H); 7.16 (s, 1H);.
23 NN Q 3 . 737(d, J= 11.7, 1H); 7.44(d. J= 8.4,
262.23 | 1H); 8.18 (t,/=7.8, 1H),
RSO CHeFNS | o1z 7.60-7.53 (m, 1H), 7.48.7.43
24 |7 F (21222) | (m, 1H); 7.18-7.07 (m, 1H); 6.66 (s,
: 1H); 4.98 (br. s, 2H).
| e & | ClHigFaN,0S | DMSO-ds: 1.00 (s, 9H), 3.76 (s, 2H),
25 | _x\o e 7.12-7.18 (m, 1H+2H), 7.48-7.58 (m,
NN A= X 29835 | om)

S-(4-Bromophenyl)isoxazol-3-amine used for the preparation of Examples 33, 65 and 84
is purchased from Aldrich. 5-(Trifluoromethoxy)-1,3-benzothiazol-2-amine used for the

preparation of Example 66 is also purchased from Aldrich.

For further illustration-of methods of preparing the compounds of the present invention,

the following examples are disclosed below.

EXAMPLES

General procedure for the preparation of Examples

Method A:

To a stirred mixture of pyrrolof3,2-d]pyrimidinedione (Intermediates 1-6, 1.0 equiv.) or
pyrazolo[4,3-d]pyrimidinedione (Intermediates 9-10, 1.0 equiv.) and NaH (1.5 equiv.) in
dry DMF (10 ml/g) was added 2-bromo-N-phenyli-1,3-thiazol-2-yl acetamide (1.1 equiv.)
at 0°C, the reaction mixture was warmed to room temperature and stirred for 30 min. The

reaction mixture was heated to 80°C for overnight. After this time, the reaction mixture
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was concentrated under reduced pressure and the residue purified by silica gel column

chromatography by usiug 2 % methanol in chloroform to afford the product.

Method B: _ o _
To a stirred solution of (1 3 - Tnmethyl =2 4 leXO 2,3,4,7- tetrahydro-lH- yrrolo[2,3-
d]pyrimidin-S-yl)acetic acxd (lntermedlate 7, 1 0 equw.) or 2.5 7--Tnmethyl-4 6-dioxo-

4,5,6,7-tetrahydro-2 - yrazolo[3 4- d]pyrlmldm 3-yl)acetic ac:d (Intermediate 8, 1.0 =

equiv.) in I,2-dichloroethane -was added EDCI (1. 2 equiv.), HOBt (0 3 equlv) and 4—._':
dimethylaminopyridine (O.l equiv.) and the mixture was stirred at room temperature for
10-15 min. An appropriate amine (1.0 équiv.) was then added and mixture was stirred at -
the same temperature for 48 h. The solvent was evaporated under reduced pressure and
the residue obtained -was diluted with methanol and stirred at room temperature for 30
min. The solid separated out was collected by ﬁltratlon The solid product was further

purified by recrystallization from 1sopropanol or methanol to gwe the desired products

E'xamp'le’i -
N-[4-(2,4-Difluorophenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

O SN
o NN Q F
H3C N H F

)\
CH3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0.279 mmol) with 2-bromo-N-[4-(2,4-difluorophenyl)-
1,3-thiazol-2-yl]acetamide (111 mg, 0.330 mmiol) in the presence of NaH (16 mg, 0.666
mmol) in dry DMF (5.0 mL) to give 60 mg of the product as a white solid; 'H NMR (&
ppm, DMSO-ds, 300 MHz) 3.17 (s, 3H), 3.40 (s, 3H), 5.32 (s, 2H), 6.23 (s, |H), 7.21-
7.27 (m, 1H), 7.36-7.42 (m, 2H), 7.52 (s, 1H), 8.03-8.10 (m, 1H), 12.70 (br s, 1H); APCI-
MS (m/z) 432.20 (M+H)". |
Example 2

2-(1 ,3-Dimethyl-2,4-dioxo- 1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)-N-{4-[4-
fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl }acetamide
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The. title compound- was-prepared according' to-the. general ‘procedure (Method A).by - -

coupling Intermediate 1™ (50" mg, 0.279 ‘mmol) With 2-bromo-N-[4-(4-fluoro-3-
trifluoromethylphenyl)-1,3-thiazol-2-ylJacetamide (128 mg, 0.334 mmol) in the presence
of NaH (16 mg, 0.666 mmol) in dry DMF (5 0 mL) to. glve 75° mg of the product as an |
off-white solid; 'H NMR ® ppm DMSO- ds, 300 MHz) 3.17 (s, 3H), 3.40 (s, 3H), 5.32.(s,
2H), 6.23 (s, 1H), 7.36 (s; 1H), 7.58-7.66 (m, 1H), 7.88 (s, 1H), 8.24-8:32-(m; 2H), 12.74
(brs, 1H); APCI- MS (m/7) 480. 16 (M-H).

- Example3 e o .
2- (1,3- Dlmethyl 2 4 dloxo 1 2 3 4 tetrahydro 5H—pyrrolo[3 2- d]pyr1m1dm-5 yl) N—{4 [3—>
Aﬂuoro 4- (trlﬂuoromethyl)phenyl] l ,3-thiazol-2- yl}acetamlde - ' |

HaC.

HLN CF3 .
4‘\

CH3
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0279 mmol) with 2-bromo-N-[4-(3-fluoro-4-
trifluoromethylphenyl)-1,3-thiazol-2-ylJacetamide (128 mg, 0.334 mmol) in the presence
of NaH (10 mg, 0.418 mmol) in dry DMF (S.O"mL) to give 75 mg of the product'as a
white solid; '"H NMR (8 ppm, DMSO-dg, 300 MHz) 3.17 (s, 3H), 3.40 (s, 3H), 5.33 (s,
2H), 6.24 (s, 1H), 7.36 (s, 1H), 7.86 (d, / = 7.8 Hz, lH) 7.90-8.01 (m, 3H), 1277(brs
IH); APCI-MS (m/z) 482.07 (M+H)".

Example 4

2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2- d]pynmndm -5-yl)-N-{4-[4-
chloro-3-(trifluoromethyl)phenyl]-1 3~th1azol 2-yl}acetamide

2 S
e Al

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (30 mg, 0.167 mmol) with 2-bromo-N-[4-(4-chloro-3-
trifluoromethylphenyl)-1,3-thiazol-2-yljacetarmide (80 mg, 0.200 mmol) in the presence
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of NaH (10 mg, 0.416 mmol)-in dry DMF (5.0 mL) to give 38 mg of the prodhct as an
off-white solid; "H NMR (8 ppm, CDCls; 300 MHz)-3.17-(s, 3H); 3»'39-(s' 3H)-5.32(5; -
2H), 622 (s, 1H), 7.35 (s, 1H), 7.80 (d, J = 8.4 Hz, 1H), 7.94 (s, 2H), 8.20 (d, J = 84Hz,
1H), 8.34 (s, 1H), 12.74 (brs IH). APCI-MS (nr/2) 498. 14(M+H)

~ Example 5 . '
2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5S H-pyrrolo|3,2- djpynmxdm S-yl)-N-[4-

(2,3, 4 tnchlorophenyl) 1,3- th1a201 2- yl]acetamlde {

HaC. Jj/\f o ; >
J\
CH3
The title compound was prepared according to the general pr(;cedure (Method A) by
coupling Intermediate 1 (50 mg, 0.279 mmol): with 2-bromo-N-[4+(2,3 4-trichlorophenyl)-
1,3-thiazol-2-yl]acetamide (134 mg, 0.334 mmol) in the presence of NaH (10 mg, 0.416
mmol) in dry DMF (5.0 mL) to give 37mg of the product as an off-white so]id; 'HNMR
(5 ppm, DMSO-ds, 300 MHz) 3.17 (s, 3H), 3.40 (s, 3H), 5.32 (s, 2H), 6.23 (s, 1H), 7.35
(s, 1H), 7.70 (s, 1H), 7.77 (s, 2H), 12.74 (br s, 1H). APCI-MS (m/z) 498.14 (M+H)".
Example 6
2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[ 3,2-d]pyrimidin-5-yl)-N-{4-[4-
(2-methylpropoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl }acetamide

F
0 s\
X OCH>CH(CH
0 NA;\_@’ 2CH(CH3);
HaC AN H F
/
OAN

The title compound was prepared according to the general procedure (Method A) by

coupling Intermediate 1 (50 mg, 0.279 mmol) with 2-bromo-N-{4-[4-(2-methylpropoxy)-

3,5-diﬂu0rophenyl]-1,3jthiazol-2'-yl}acetémide (135 mg, 0.334 mmol) in the presence of
NaH (10 mg, 0.416 mmol) in dry DMF (5.0 mL) to .give 45 mg of the product as an off-

white solid; 'H NMR (8 ppm, 300 MHz, DMSO-ds) 0.98 (d, J = 6.9 Hz, 6H), 1.96-2.04

(m, 1H), 3.17 (s, 3H), 3.33 (s, 3H), 3.91 (d, J = 6.3 Hz, 2H), 5.32 (s, 2H), 6.22 (s, 1H),

7.35 (s, 1H), 7.65 (d, J = 9.0 Hz, 2H), 7.77 (s, 1H), 12.68 (br s, 1H); APCI-MS (m/z).
504.11 (M+H)".

Example 7
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N-{4-[3,5-Difluoro-4-(3-methylbutoxy)phenyl]-1,3-thiazol-2-yl} -2-(1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide N '

F .
N e S N e U P
: < OCH,CH,CH CH
.o NJ\;I\_'_Q HCHy ( 3)2
H3C-N | N H S
O)\N

The title compound was prepared according to the general procedure (Method-A) by -

coupling Intermediate- 1- (50 mg, 0.279 mmol) with 2-br0mo-N—{4-[3,5-di-ﬂudrd—4-(3-
methylbutoxy)phenyl]-1,3-thiazol-2-yl}acetamide (140 mg, 0.334 mmol) in the presence
of NaH (16 mg, 0.666 mmol) in dry DMF (5.0 mL) to give 75 mg of the product as an
off-white solid; "H NMR (8 ppm, DMSO-d, 300 MHz) 0.92-(d, J = 6.6 Hz, 6H), 1.60 @,.
J=63 Hz 2H), 1.75-1. 85(m lH) 3. l7(s 3H) 339(5 3H) 415(d J= 63 Hz 2H) |
5 32 (s, 2H), 6.22 (s, 1H), 7.35 (s, IH) 7.63 (s, 1H), 7.66 (s, lH) 7.77 (s, 1H), 12 68 (br
s, 1H); ESI-MS (m/z) 516.41 [M-H].
Examplé¢ 8

N-{[4-(2,2-Dimethylpropoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

e A~
o N A}—rowc«;mh
H3Cj‘\ |’j H F
07N
CH3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (25 mg, 0.139 mmol) with 2-bromo-N-{4-[4-(2,2-
dimethylpropoxy)-3,5-difluorophenyl}-1,3-thiazol-2-yl}acetamide (70 mg, 0.167 mmol)
in the presence of NaH (8 mg, 0.333 mmol) in dry DMF (5.0 mL) to give 29 mg of the
product as an off-white solid; 'H NMR (6 ppm, DMSO-dg, 300 MHz) 1.01 (s, 9H), 3.17
(s, 3H), 3.39 (s, 3H), 3.81 (s, 2H), 5.32 (é 2H), 6.23 (s, 1H), 7.35 (s, 1H), 7.63 (s, 1H),
7.67 (s, 1H), 7.77 (s, 1H), 12.68 (br s, IH) APCI-MS (m/z) 518 10 [M+H]

Example 9.
2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-S H-pyrrolo[3,2-d]pyrimidin-5-yl)- N-{4-
(2,4-difluorophenyl-3-trifluoromethyl]-1,3-thiazol-2-yl}acetamide
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The title Cohi‘p"dhndeas'] pr‘épa"r'edaécmdi}i‘git:o.tﬁe géner’al'."pr’ocje(:iuren (Mefho;‘i, 'A)ib'y ‘
" coupling Intermediate I (50 mg; 0:279 mmol) ‘thh5i=broﬁlb;N<{'4'-“[2‘,'4-vd‘iﬂu&dbhen&l-@_— o
trifluoromethyl]-1,3-thiazol-2-yl}acetamide (134 mg, 0.334 mmol) iﬁ'fhg presence of
NaH (16 mg, 0.666 mmol) in dry DMF (5.0 mL) to give 60 mg of the product as an off-
white solid; 'H NMR (6 ppm, 300 MHz, DMSO-dg) 3.17 (s, 3H), 3.40 (s, 3H), 5.33 (s,
2H), 6.23 (s 1H), 7.35 (s, 1H), 7.48-7.58 (m 1H), 7.66 (s, IH), 8.28-8.38 (m, 1H), 12.75
(brs, 1H); APCI MS (m/z) 500 02 (M+H) o
. o . Examp]elO S
N—{4 [4 (Dlﬂuoromethoxy) 3,5- dlﬂuorophenyl] 1 3 thxazol 2 y]} 2 (l 3 d1methy]-2 4-
dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide -

F

o S A\ - i

> OCHF
o N’LNF< } 2

H3C.N | N H F
Y
OJ\N
CH3

The title compound wés prepared according to- the genérallprocedure (Method A) by
coupling Intermediate 1 (45 mg, 0.251 mmol) with 2-bromo-N-{4-[4-(difluoromethoxy)-
3,5-difluorophenyl]-1,3-thiazol-2-yl }acetamide (125 mg, 0.313 mmol) in the presence of
NaH (16 mg, 0.666 mmol) in dry DMF (5.0 mL) to give 20 mg of the product as an off-
white solid; '"H NMR (8 ppm, DMSO-ds, 300 MHz) 3.17 (s, 3H), 3.39 (s, 3H), 5.32 (s,
2H), 6.23 (s, 1H), 7.28 (t, /= 72.3 Hz, 1H), 7.35 (s, 1H), 7.79 (d, /= 9.6 Hz, 2H), 7.90 (s,
1H), 12.73 (br s, 1H); ESI-MS (m/z) 498.08 (M+H)".

Example 11
N-{4-[3,5-Difluoro-4-(2,2, 2 -trifluoroethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-dimethyl-
2,4-d10x0-1,2,3,4-tetrahydr_o-5H-pyrrolo[3,2-d]pynmldm-S-yl)acetam\de _
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The title compound .was prepared according to the general procedure (Mecthod A) by
coupling Intermediate 1 (29 mg, 0;‘1_66’mm‘ol)_‘with 2-bromo-N- {4'-[3,5‘»‘diﬂu07ro‘-4'-'(2,2;27
trifluorocthoxy)phenyl]-1 ,3{t-]ii‘_azol-2'-y_fl:~}7ac‘et’é'rr’1‘i'r_cfiév (60 mig;-0-139-mmol)-in-the-presence
* of NaH (5.0 mg, 0:208 mmol)-in-dry- DMF (5.0 mL) to give 20 mg of the product as a -
white solid; "H NMR (& ppm, DMSO-ds, 300 MHz) 3.17 (s, 3H), 3.39 (s, 3H), 4.86 (q‘, J
= 8.7 Hz, 2H), 5.32 (s, 2H), 6:23 (s, 1H), 7.35 (s, 1H), 7.69 (s, 1H), 7.72 (s lH) 7.83 (s
IH), 12.70 (br s, 1H); ESI-MS (m/z) 530.11 (M+H) '
Example 12

N-{4-[3,5-Difluoro-4-(3,3,3-trifluoropropoxy)phenyl]-1,3-thiazol-2-yl} -2-(1,3-dimethyl-
2,4-dioxo-1,2,3 ,4-tetrahydro-5H—pynolo[3,2-d]pyrimidin;5-yl‘)ace;tamide

. . F
0 8\ /= - - S
< OCH,CH5CF
o NN C—<_< Sl
H F o

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (30 mg, 0.167 mmol) with 2-bromo-N-{4-[3,5-difluoro-4-(3,3,3-
trifluoropropoxy)phenyl]-1,3-thiazol-2-yl }acetamide (89 mg, 0.200 mmol) in the
presence of NaH (10 mg, 0.416 mmol) in dry DMF (5.0 mL) to give 18 mg of the product
as a white solid; '"H NMR (8 ppm, DMSO-dg, 300 MHz): 2.73-2:84 (m, 2H), 3.17 (s,
3H), 3.39 (s, 3H), 4.32-4.38 (m, ZH), 5.32 (s;2H); 6.23 (s, 1H), 7.35.(s, 1H), 7.66 (s, 1H),
7.69 (s, 1H), 7.80 (s, 1H), 12.70 (br s, 1H); APCI-MS (m/z): 542.20 [M-H].

Example 13
N-{4-[3,5-Dichloro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl} -2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolof3,2-d]pyrimidin-5-yl)acetamide

cl
2 N OCH,C(CHj)
o NJQN 2 3)3
HaC- AN H Cl
ANt

CH3
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0.110 mmol) with 2-bromo-N-{4-[3,5-dichloro-4-(2,2-
dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}acetamide (23 mg, 0.128 mmol) in the
presence of NaH (7 mg, 0.291 mmol) in dry DMF (5.0 mL) to give 30 mg of the product
as an off-white solid; '"H NMR (8 ppm, DMSO-ds, 300 MHz) 1.08 (s, 9H), 3.17 (s, 3H),
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3.39 (s, 3H), 3.67 (s, 2H), 5. 32 (s 2H) 6.22 (s, 2H) 7 35 (s 1H) 7. 83 (s lH) 800 (s,
2H) l2 .68 (br s, lH) APCI MS (m/z) 550 20. [M+H] '

R .- Example 14
N-{4-[3,5- chhloro 4 @3, 3 3 trlﬂuoropropoxy)phenyl] 1 3 thlazol 2 yl} 2- (l 3- dlmethyl-
2,4-dioxo-1,2,3,4- tetrahydro Sb[fpyr_rolp[3,2 -d]pyrimidin-5- yl)acetar_mdc

o Cl
0 S
s OCH3CH,CF
H3C.N ]N H Cl
Y
OAI\IJ'
CH3

The title compound was p’repared-#écprding to the general pfoceduie (Method A) by
coupling Intermediate 1 (50 mg, 0.279 mmol) with 2-br0m0-N—{4;[3,5-dichloro-'4'-'(3,3 ,3-
trifluoropropoxy)phenyl]-1,3-thiazol-2-yl }acetamide (160 mg, 0.334 mmol) in the
presence of NaH (16 mg, 0.666 mmol) in dry DMF (5.0 inL) to gi'vé 30 mg of the product
as a white solid; "H NMR (8 ppm, DMSO-ds, 300 MHz) 2.85-2.92 (m, 2H), 3.17 (s, 3H),
3.39 (s, 3H), 4.18-4.23 (m, 2H), 5.32 (s, 2H), 6.23 (s, 1H), 7.35 (s, 1H), 7.88 (s, 1H),
8.00-8.08 (m, 2H), 12.71 (br s-, 1H); APCI-MS (m/z) 576.23 (M+H)". |
' Exarﬁple' 15 | |

N-{4-[3,5-Dichloro-4-(3 ,3',4,4,4-‘pentaﬂuorobutoxy)phenyl]- 1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo{3,2-d]pyrimidin-5-yl)acetamide

Cl
(OIS I\ .
I~ QCH,CH,CF,CF
o NA}‘Q‘ 2CHLCFLCF3
ch.N [N H Cl
/
OJ\N

CH3 .
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0.279 mmol) with 2-bromo-N-{4-[3,5-dichloro-4-
(3,3,4,4,4-pentafluorobutoxy)phenyl]-1,3-thiazol-2-yl }acetamide (176 mg, 0.332 mmol)
in the presence of NaH (16 mg, 0.666 mmol) in dry DMF (5.0 mL)‘to give 58 mg of the
product as an off-white solid; 'H NMR (d ppm, DMSO-d;, 300 MHz) 2.80-2.86 (m, 2H),
3.17 (s, 3H), 3.39 (s, 3H), 4.25-4.32 (m,.2H), 5.32 (s, 2H), 6.23 (s, 1H), 7.35 (s, ‘lH), 7.88
(s, 1H), 8.03 (s, 2H), 12.70 (br s, 1H); ESI-MS (m/z) 626.18 (M+H)".
» Example 16

N—{4-[3-Chloro—S-ﬂuoro-4—(2,2,2-triﬂuoroethoxy)phenyl]-1 ,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3 4-tetrahydro-SH-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide
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The title. compound \;vas prepared a‘(‘;cord.ling‘ to the-généfalv pr0cédure -(‘-Meth‘od.A) by
coupling Intermediate 1 (33 mg, 0.184 mmol) with 2-bromo-N-{4-[3-chloro-5+fluoro-4-
(2,2,2-triﬂuoroethoxy)pheﬂyl]-1,3-thiazol-2-yl}acetami'de' (70 mg, 0.156 mmol) in- the
presence of NaH (11 mg, 0.458 mmol) in dry DMF (5.0 mL) to give 11 mg of the product
as'an off-white solid; 'H NMR (5 ppm, DMSO*—d;,, 300 MHz).3 -17-(3 -3H), 3.39 (s,-3H),
4.84 (q,/=8.7 Hz, 2H), 5.32 (s, 2H), 6.23 (s, lH) 7.35 (s IH) 7.82-7.91 (in, 3H), 12.71
(brs, ]H) APCI-MS (m/7) 546.03.(M+H)". B '

- Example ]7 : L

2-(1,3- Dlmethyl -2,4- dIOXO 1 ,2 3 4- tetrahydro-SH—pyrrolo[3 2 d]pyrlmldm -5- yl)-N—{4 [4—
(cyclopropylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl yacetamide

F
0 s _
> :>—o
. o) NN ]
oy n H r
1Ly
o*r\g
CH3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0279 mmol) with 2-bromo-N-{4-[4-
(cyclopropylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl }acetamide (135 mg, 0.334
mmol) in the presence of NaH (16 mg, 0.666 mmol) in dry DMF (5.0 mL) to give 39 mg
of the product as an off-white solid; '"H NMR (& ppm, 300 MHz, DMSO-de) 0.24-0.30
(m, 2H), 0.50-0.56 (m, 2H), 1.15-1.21 (m, 1H), 3.17 (s, 3H), 3.39 (5, 3H), 3.97 (d,J=17.5
Hz, 2H), 5.32 (s, 2H), 6.23 (s, 2H), 7.35 (s, 1H), 7.60-7.66 (m, 2H) 7.77 (s, 1H), 12.68
(br s, 1H); APCI-MS (m/z) 502.13 (M+H)*.
Example 18

2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)-N-{4-[4-
(cyclobutylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl} acetamide

F
0 SN\
> 0
0 NN : \—<>
-
O)\N
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The title compound was prepared according to the general procedure (Method A) by coupling
Intermediate | (50 mg, 0.279 mmol) with 2-bromo-N-{4-[4-(cyclobutylmethoxy)-3,5-
difluorophenyl]-1,3-thiazol-2-yl}acetamide (139 mg, 0.334 mmol) in the presence of NaH (16
mg, 0.666 mmol) in dry DMF (5.0 mL) to give 44 mg of the product as a white solid; 'H
NMR (& ppm,300 MHz, DMSO-d;) 1.82-1.90 (m, 4H), 2.00-2.06 (m, 2H), 2.65-2.70 (m, 1H),
3.17 (s, 3H), 3.39 (s, 3H), 4.07-4.13 (m, 2H), 5.32 (s, 2H), 6.20-6.26 (m, IH), 7.34 (s, 1H),
7.63 (d, J= 8.7 Hz, 2H), 7.77 (s, 1H), 12.67 (br s, 1H); APCI-MS (m/z) 516.11 (M+H)'.
Example 19
2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5S H-pyrrolo[3,2-d]pyrimidin-5-yl)-N-{4-[4-
(cyclobutylmethoxy)-3,5-dichlorophenyl]-1,3-thiazol-2-yl}acetamide

[of
O S Q
i o)
0 (kN N —>
HaC.\ AN H o
/

OJ\N l
CHj;
The title compound was prepared according to the general procedure (Method A) by coupling
Intermediate 1 (45 mg, 0.251 mmol) with 2-bromo-N-{4-[4-(cyclobutylmethoxy)-3,5-
dichlorophenyl]-1,3-thiazol-2-yl}acetamide (135 mg, 0.301 mmol) in the presence of NaH
(16 mg, 0.666 mmol) in dry DMF (5.0 mL) to give 65 mg of the product as an off- white
solid; 'H NMR ((8 ppm, 300 MHz, DMSO-d;) 1.90-1.99 (m, 4H), 2.04-2.10 (m, 2H), 2.72-
2.80 (m, 1H), 3.17 (s, 3H), 3.39 (s, 3H), 4.00 (d, J = 6.3 Hz, 2H), 5.32 (s, 2H), 6.22 (s, | H),
7.36 (s, 1H), 7.85 (s, 1H), 8.00 (s, 2H), 12.68 (br s, 1H); ESI-MS (m/z) 548.15 (M+H)".
Example 20

2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)-N-{4-[3,5-
difluoro-4-[2-(trifluoromethyl)benzyloxy]phenyl)-1,3-thiazol-2-yl}acetamide

The title compound was prepared according to the general procedure (Method A) by coupling
Intermediate | (50 mg, 0.279 mmol) with 2-bromo-N-{4-3,5-difluoro-[4-[2-
(trifluoromethyl)benzyloxy]phenyl]-1,3-thiazol-2-yl}acetamide (170 mg, 0.335 mmol) in
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the presence of N‘a‘H'f(1'7 mg, 0419 mmol) in dry DMF (5.0 mL) to give 35 mg of the
product as "a‘white sé»lid"' "H NMR (& ppiy; 300 'MHi DMSO-dg) 3.17 (s, 3H); 3.39(s, -
3H), 532 (s, 2H), 535 (s, 2H), 6.23 (s; 1H), 7.35 (s; 1H); 7.65-7:68 (m, 3H),784780--
(m, 4HD), 12.69 (brs, lH) APCIMS (m/2) 606. 35(M+H) o

» Example 21 -
2-(1 ,3-Dimethyl-2,-4-diexo-1 ;2,3,4-fetrahydro-5H—pyrrol(_)[3,Z-r{]eyrimi-din-S-ylr)-'N-i{llé
[3,5-difluoro-4-[4-(trifluoromethyl)benzyloxy]phenyl)-1,3-thiazol-2-yl }acetamide

-
. . 0 S\ N
L0 N’k . 'CF3
H30.N I N H . F .
Y
OJ\
CHy.

The title compound was prepared accordmg to the general procedure (Method A) by
coupling Intermediate 1 (33 mg, 0.184 mmol) with 2-bromo-N-{4-[3,5-difluoro-4-[4-
(triﬂuoromethyI)benzyloxy)phenyl]-l,3-thiazol-2-yl}écetamide (112 mg, 0.221 mmol)'in
the presence of NaH (11 mg, 0.276 mmol) in dry DMF (3.0 mL) to give 25 mg of the
product as a white solid; '"H NMR (8 ppm, 300 MHz, DMSO-ds) 3.17 (s, 3H), 3.39 (s,
3H), 5.32 (br s, 4H), 6.22 (s, 1H), 7.35 (s, 1H), 7.70-7.72 (n, 4H), 7.78-7.80 (m, 3H),
12.68 (brs, 1H); ESI-MS (m/z) 606.15 (M+H)"."

Example 22
N-[4-(3-Fluoro-4-trifluoromethylphenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2,4-dioxo-
1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

" The title compound was prepared accordmg to the general procedure (Method A) by
coupling Intermediate 2 (45 mg, 0232 mmol) with’ 2-br0mo-N-{4 [3-fluoro-4-
trifluoromethylphenyl]-1,3-thiazol-2-yl}acetamide (107 mg, 0.279 mmol) in the presence
of NaH (13 mg, 0.555 mmol) in dry DMF (5.0 mL) to give 35 mg of the product as an
off-white solid; 'H NMR (8 ppm, 300 MHz, DMSO-dg) 2.27 (s, 3H), 3.17 (s, 3H), 3.36 (s,
3H), 5.34 (s, 2H), 6.07 (s, 1H), 7.85-7.91 (m 1H), 7.94-8.05 (m, 3H), 12.82 (br s, 1H);
ESI-MS (m/z) 496.23 (M+H)".

Example 23

-53-
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N {4-[3-Bromo- 4 -(2,2 2 trlﬂuoroethoxy)phenyl] 1 3= thlazol 2- yl} 2:(1, 3 dxmethyl -2 4-
dnoxo 1,2,3,4- tetrahydro 5H—pyrrolo[3 2 d]pynmldm 5- yl)acetamlde '

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0.279 mmol) with 2-bromo-N-{4-[3-bromo-4-(2,2,2-
trivﬂ uorbethoxy)phenyl]d ,3¥thia201~2-;yl'} acetamide (158 . mg, 0.333-mmol)in the pre‘s’enée
of NaH (10 mg, 0.416 mmdl) in dry DMF (5.0 mL)-to give 30 mg (;)frthe» product -as a
white solid; ’H'NMR (6 ppm, 300-MHz, DMSO-d6)= ‘3’~.17(s'3H»), 3.39-(s, 3H),4:91 (d, J
= 8.7 Hz, 2H) 532 (s 2H), 6.22 (s lH) 7.30-7.38 (m, 2H), 769(s 1H), 7.89-7.95 (m'--
1H), 8.17 (m, 1H), 12.65 (br s, IH); APCI-MS (m/2) 572.27 (M+H)".

Example 24
N1-{4-[3,5-Difluoro-4-(2,2-dimethylpropoxy)phenyl}-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

F

2 N OCH,C(CHg)
o AN 2 3)3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate . 2. (50 mg, 0.258 mmol) with 2-bromo-N-{4-[4-(2,2-
dimethylpropoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}acetamide (130 mg, 0.310 mmol)
in the presence of NaH (15 mg, 0.625 mmol) in dry DMF (5.0 mL) to give 55 mg of the
product as a white solid; 'H NMR (8 ppm, 300 MHz, DMSO-dg) 1.01 (s, 9H), 2.26 (s,
3H), 3.17 (s, 3H), 3.34 (s, 3H), 3.80 (s, 2H), 5.33 (s, 2H), 6.07 (s, 1H), 7.63 (s, 1H), 7.66
(s, 1H), 7.77 (s, 1H), 12.74 (br s, 1H); ESI-MS (m/z) 532.24 (M+H)".

Example 25
N-{4-[2,4-Difluoro-3-trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide '
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The title compound was prepared acco.rding té_the general pAroced‘ure (Method. A) by‘
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[2,4-difluoro-3-
triﬂuoromethyl)phenyl]-1,3-thiazol-2~yi}acetamide (124 mg, 0.310 rhmol)' ‘in  the
presence of NaH (15 mg,.0.625 mmol) in dry DMF (5.0 mL) to give 35 mg of the product
as a white solid; 'H NMR: (8 ppm, 300 MHz, ADMSO-d6)~2'27 (s, 3H), 3.16 (s, 3H), 3.34
(s 3H), 5 34 (s 2H), 607 (s IH) 747 7.57 (m IH) 7.66 (s, lH) 8.28-8.38 (m, 1H),
12.80 (brs, lH) APCI MS (m/z) 514 08 (M+H)

Example 26 _ . . .
N-[4-(3,5-Diﬂuoro-4-(2,2,2-triﬂuordethoxy)phenyl)-l ,3-thiazol-2;yl]-2—( 1,3,6-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2-bromo-N-{4-(3,5-difluoro-4-(2,2,2-
trifluoroethoxy)phenyl)-1,3-thiazol-2-yl}acetamide (133 mg, 0.308 mmol) in the presence
of NaH (16 mg, 0.375 mmol) in dry DMF (5.0 mL) to give 60 mg of the product as a
white solid; '"H NMR (8 ppm, 300 MHz, DMSO-dg) 2.26 (s, 3H), 3.16 (s, 3H), 3.34 (s,
3H), 4:80-4:90"(m, 2H), 5.33 (s, 2H), 6.07 (s, 1H), 7.71 (d, /= 9.3 Hz, 2H) 7.83 (s, IH)
12.75 (br s, 1H); ESI-MS (m/z) 544.55 (M+H)".
- Example 27 A

N-[4-(4-Cyclobutylmethoxy-3,5-difluorophenyl)-1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-2 4-
dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

-55-
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The title compound was prepared accordmg to the general procedure (Method A) by

coupling Intermedlate 2 (50 mg, 0. 258 mmol) ‘with - 2- bromo N-{4 (4-
- Cyclobutylmethoxy-3;5- drﬂuorophenyl] 1,3 thlazol 2 yl}acetamlde (129 mg; 0. 308
mmol) in the presence of NaH (16 mg, 0375 rnmol) in. dry DMF (5 O mL) to- grve 65 mg
of the product as an off- white sohd, 'H NMR (& ppm,300 MHZ, DMSO- ds) 1.82-1.88
(m, 4H), 2.00-2.06 (m, 2H), 2.26 (s, 3H), 2.65-2.70 (m, 1H), 3.17 (s, 3H), 3.33 (s, 3H),
4.10 (d, J= 6.6 Hz, 2H), 5.33 (s, 2H), 6.06 ’(s»,AllH), 7.63 (d, J = 8.7 Hz, 2H), 7.77 (s, 1H),
12.71 (br s, 1H); APCI-MS-(m/2) 530:16 (M+H)". - -
| | Example 28
N-{4-[3-Chloro-4-(2;2-dimethylpropoxy)-5-fluorophenyl]-1 ,_3;thi3201-2;yl]'} -2-(1,3,6-
trimethy'l-Z-,'4-dioxo-1,2,3,4-ietrahydro-SH-p’yrrolo[3;Q-d]pyrimidrn-S;y-l-)acetamide» .

F
0 SN
~ OCH,C(CH
o ,)LN,L}—Q' 2C(CH3)3

The title compound was prepared according t‘d the general procedure (Methdd A) by
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[3-chloro-4-(2,2-
dimeth)rlpropoxy_)-S-ﬂuorophenyl]-1',3-thiazolf2-y_l}ééc’_tarnide (135 mg, 0.310 mmol) in
the presence of NaH (15 mg, 0.375 mmol) in dry DMF (5.0 mL) to give 75 mg of the
product as a white solid; 'H-NMR (8 ppm, DMSO-ds, 300 MHz) 1.04 (s, 9H), 2.26 (s,
3H), 3.17 (s, 3H), 3.34 (s, 3H), 3.78 (s, 2H), 5.33 (s, 2H), 6.07 (s, 1H), 7.70-7.86 (m, 3H),
12.74 (br s, 1H, exchangeable with D;0); ESI-MS (m/z) 548.12 (M+H)".

Example 79
N-{4-(3,5-dichloro-4-(2,2- dlmethylpropoxy)phenyl] 1,3-thiazol-2- ylj} -2-(1,3,6-
tnmethyl-2,4-droxo- 1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

Cl

O S

o . )\\}*QOCHzc(CHa)a
e N)\JLN)‘(};H “
O%N /)~ CHs

CHs

The title compound was -prepared according to the general procedure (Method A) by
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[3,5-dichloro-4-(2,2-
dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}acetamide (140 mg, 0.310 mmol) in the
presence of NaH (15 mg, 0.375 mmol) in dry DMF (5.0 mL) to give 70 mg of the product
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as a white solid; 'H-NMR (5 ppm, DMSO-ds, 300 MHz) 1.08 (s, 9H), 2.27 (s, 3H), 3.17
(s, 3H), 3.33 (s, 3H), 3.67 (s, 2H), 5.33 (s, 2H), 6.07 (s, 1H), 7.85 G, lH) 8.00 (s 2H)
12.73 (brs, 1H, exchangeable with DgO) ESI:MS (m/z) 564 22 M+

Example. 30
N-{4-[3-Chloro-5- ﬂuoro 4-(2,2,2- tnﬂuoroethoxy)phenyl] 1,3- thlazol 2- yl]} <2-(1, 3 6-
trimethyl-2,4-dioxo-1,2,3 ,4-tetrahydro-5H—pyrrolo[3,2-d]pyrxmldm-5-yl)acetam1de

The title compound Was prepared accordinig to-the general procedure (Method A) by
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[3-chloro-5-fluoro-4-
(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl }acetamide (139 mg, 0.310 mmol) in the
presence of NaH (15 mg, 0.375 mmol) in dry DMF (5.0 mL) to give 65 mg of the prodiict
as a white solid; "H-NMR (8 ppm, DMSO-ds, 300 MHz) 2.26 (s, 3H), 3.16 (s, 3H), 3.33
(s,3H), 4.84 (q, J=87 Hz, 2H), 5:33 (s, 2H), 6.07 (s, 1H), 7:80-7.90 (m, 3H); 12.75 (br
s, 1H, exchangeable-with-D,0); ESI-MS (m/z) 560.10 (M+H)".
Example 31

N-{4-[4-(2,2-Dimethylpropoxy)-3-fluorophenyl}-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2 4-
dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

' 2 iw—OCH C(CH3)
o) > 2 3)3
HsC. NN

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[4-(2,2-
dimethylpropoxy)-3-fluorophenyl]-1,3-thiazol-2-yl}acetamide (124 mg, 0.310 mmol) in
the presence of NaH (15 mg, 0.375 mmol) in dry DMF (5.0 mL) to give 55 mg of the
product as a white solid; '"H-NMR (& ppm, DMSO-ds, 300 MHz) 1.06 (s, 9H), 2.26 (s,
3H), 3.17 (s, 3H), 3.36 (s, 3H), 3.75 (s, 2H), 5.32 (s, 2H), 6.07 (s, lH) 722 (t,J=84Hz,
1H), 7.59 (s, 1H), 7.65-7.75 (m, 2H), 12.77 (br s, 1H, exchangeable with D,0); APCI-MS
(m/z) 514.16 (M+H)".
Example 32
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N- {4 [3 Chloro-4- (2 2- d1methylpropoxy)phenyl] 1,3- thxazol 2 yl} 2 (1 3 6 trlmethyl 2 4
dioxo-1,2,3,4- tetrahydro 5H-pyrrolo[3 2< d]pyrxmldm -5- yl)acetamlde T

o )\—‘OCHzc(CH3)3

H3

The title. compound was . p‘repa’red according ‘to the general procedure (Method A) by
coupling Intermediate 2. (50 mg, 0.258 mr'nol)‘ with 2-brom‘o-N-{4-[3-chloro-4-(2,2-

dimethylpropoxy)phenyl)-1,3-thiazol-2-yl}acetamide (129 mg, 0308 mmol) in the =

presence of NaH (15 mg, 0.375'mmol) in dry DMF (5.0 mL) to give 85 mg of the product:
as a white solid; 'H-NMR (& ppm, DMSO-ds, 300 MHz): 1.04 (s, 9H), 2.27 (s, 3H), 317
(s, 3H), 3.36 (s, 3H), 3.76 (s, 2H), 5.32 (s, 2H), 6.07 (s, 1H), 7.19 (d, J = 8.7 Hz, 1H),
7.62 (s, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.96 (s, 1H), 12.69 (br s, 1H, exchangeable with ‘
D;0); APCI-MS (m/z) 530.26 (M+H)".
Example 33

N-[5-(4- bromophenyl)lsoxazol 3-yl]- 2 (1,3,6- trlmethyl 2,4- leXO 1,2,3,4- tetrahydro -SH- |
pyrrolo[3,2-d]pyrimidin-5-yl)acetamide ' '

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2:bromo-N-[5-(4-
bromophenyl)isoxazol-3-yl]acetamide (111 mg, 0.310 mmol) in the presence of NaH (15
mg, 0.375 mmol) in dry DMF (5.0 mL) to give 40 mg of the product as a white solid; 'H-
NMR (8 ppm, DMSO-dg, 300 MHz) 2.26 (s, 3H), 3.18 (s, 3H), 3.34 (s, 3H), 5:27 (s, 2H),
6.05 (s, 1H), 7.35 (s, 1H), 7.72 (d, J = 8.7 Hz, 2H), 7.82 (d, J = 8.7 Hz, 2H), 11.56 (br s,
1H, exchangeable with D,0); ESI-MS (m/z) 472.08 (M+H)".
‘ Example 34

N-{4-[3,5-Difluoro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3,7-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydro-S H-pyrrolo[3,2-d}pyrimidin-5-yl)acetamide

-58-
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= |

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[3,5-difluoro-4-(2,2-
dimethylpropoxy)phenyl]-1,3-thiazol-2-yl yacetamide (130 mg, 0.310 mmol) in the
preéence of NaH (15 mg, 0.375 mmo-i) in dry DMF (5.0 mL) to give 75 mg of the product
as a white solid; 'H-NMR (6 ppm, DMSO-d, 300 MHz) 101 (s, 9H), 2.29 (5, 3H), 3.16
(s, 3H), 3.59 (s, 3H), -3;86 (s; 2H),-5.25-(s, 2H); 7.12 (s, 1H), -7»‘63> d,J= 96 Hz, ZH),.
7.76 (s, 1H), 12.63 (br s, 1H, exchangeable with D,0); ESI-MS (m/z) 532.18 (M+H)".
EXample 35 . - -
N-{4-[3-Fluoro—4—(triﬂuoromethyl)phenyl]—'1,3—thiazol—Z—yl-}-—2-—(~1,3,7-trimethy|-2,4-
dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

O 8§\ C:;
: < CF

o NJ\N 3
] F

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[3-fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide (119 mg, 0.310 mmol) in the
presence of NaH (15 mg, 0.375 mmol) in'dry DMF (5.0 mL) to give 90 mg of the product
as a white solid; 'H-NMR (& ppm, DMSO-ds, 300 MHz) 2.29 (s, 3H), 3.16 (s, 3H), 3.59
(s, 3H), 5.26 (s, 2H), 7.12 (s, 1H), 7.82-8.00 (m, 4H), 12.71 (br s, 1H, exchangeable with
D;0); APCI-MS (m/z) 494.30 (M-H)". ’

Example 36
2-(7-Bromo-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5/{-pyrrolo[3,2-d]pyrimidin-5-yl)-
N-{4-[3,5-difluoro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl } acetamide

F

0 sm\
o NAQ—roﬂzc(CHa)a
HsC. N H F
N ] p
O%N
CHj Br

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 4 (50 mg, 0.193 mmol) with 2-brom0-N—{4-[3,5-diﬂu6ro-4-(2,2-

-59-
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dxmethylpropoxy)pheny]] l 3- thlazol 2 yl}acetamlde (97 mg,, 0232 mmol) in 1he..

presence of NaH 11 mg; 0:289 mmol) in'dry DMF (5 0’ mLY to glve -40-mg of the: producl: S

as a white sohd;k H-NMR (6 ppm, DMSO-d, 300‘M’Hz)'l.0’1‘ (s, 9H), 3:17'(5, 3‘H);‘3.‘67

(s, 3H), 3.80 (s, 2H), 5.32 (s, 2H), 7.54 (s, 1H), 7.63 (d,.J = 9.3 Hz, 2H), 7.80 (s,-1H), -

12.70-(br s, 1H, exchangeable with-D,0); ESI-MS (m/z) 594.17 (M-H)".

, “ Example 37. : v o

2- (7 Bromo- 1 3 dlmethyl 2 4 leXO 1 2 3 4- tetrahydro 5H—pyrrolo[3 2- d]pyr1m1dm 5- yl)—. '

N-{4-[3- -fluoro-4- (tnﬂuoromethyl)phenyl] ] ,3- thlazol 2- yl}acetamlde V
HaC., 4

O S\
CF
NJ\}_Q 3
H F
J\

CH3 Br
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 4 (50 mg, 0.193 mmol) with 2-bromo-N—{4-[3-ﬂuqrd44—

(trifluoromethyl)plienyl]- 1,3-thiazel-2-y1 }acetamide (89 mig, 0.232 minol) in the presence =~

of NaH (11 mg, 0.289 mmol) in'dry DMF (5.0 ‘rﬁL)‘to ‘give 50 mg of the prro‘duvct asa
white solid; 'H-NMR (5 ppm, DMSO-dg, 300 MHz) 3.17 (s, 3H), 3.68 (s, 3H), 5.33 (s,
2H), 7.55 (s, 1H), 7.87 (d, J = 7.8 Hz, 1H), 7.91-8.02 (m, 3H), 12.79 (br s, -IH,
exchangeable with D,0); APCI-MS (m/z) 560.12 (M+H)".
Example 38

N-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1 ,3-thiazol-2-yl}-2v-{7- .

" [(dimethylamino)methyl}-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-SH-pyrrolo[3,2-
d]pyrimidin-S-yl}acetamide '

| CHoN(CH
Hy 2N(CH3);

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 5 (40 mg, 0.169 mmol) with 2-bromo-N-{4-[3-fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl }acetamide (77 mg, 0.203 mmol) in the presence
of NaH (10 mg, 0.250 mmol) in dry DMF (4.0 mL) to give 35 mg of the product as a
white solid; 'H-NMR (8 ppm, DMSO-ds, 300 MHz) 2.15 (s, 3H), 3.17 (s, 3H), 3.32 (s,
2H, overlapped with residual DMSO peak), 3.71 (s, 3H), 5.29 (s, 2H), 7.24 (s, 1H), 7.86-
8.01 (m, 4H), 12.84 (br s, 1H, exchangeable with D,0); ESI-MS (m/z) 539.12 (M+H)".
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Example 39
N-{4-[3,5-Difluoro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}-2-{7-
[(dimethylamino)methyl]-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-
d]pyrimidin-5-yl}acetamide

F
2 ,SL 3 OCH,C(CHs)
0 HLN SN 2 3)3
H3C‘N N H F
|/
PN i
CHs 2N(CH3);

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 5 (50 mg, 0.211 mmol) with 2-bromo-N-{4-[3,5-difluoro-4-
(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl }acetamide (106 mg, 0.253 mmol) in
the presence of NaH (15 mg, 0.375 mmol) in dry DMF (5.0 mL) to give 30 mg of the
product as a white solid; 'H-NMR (6 ppm, DMSO-dg, 300 MHz) 1.01 (s, 9H), 2.16 (s,
3H), 3.17 (s, 3H), 3.34 (s, 2H, overlapped with residual DMSO peak), 3.71 (s, 3H),
3.80 (s, 3H), 5.28 (s, 2H), 7.24 (s, 1H), 7.65 (d, J = 9.6 Hz, 2H), 7.76 (s, 1H), 12.66
(br s, 1H, exchangeable with D,0); APCI-MS (m/z) 575.02 (M+H)".

Example 40
N-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-{7-
[(diethylamino)methyl]-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-
d]pyrimidin-S-yl}acetamide

(I:HBCHZN(CH;,CH;;):

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 6 (50 mg, 0.189 mmol) with 2-bromo-N-{4-[3-fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl }acetamide (86 mg, 0.224 mmol) in the
presence of NaH (11 mg, 0.250 mmol) in dry DMF (5.0 mL) to give 50 mg of the
product as a white solid; 'H-NMR (6 ppm, DMSO-dg, 300 MHZz) 0.96 (t, J = 6.9 Hz,
6H), 2.47-2.53 (m, 4H, overlapped with residual DMSO peak), 3.17 (s, 3H), 3.50 (s,

2H), 3.75 (s, 3H),
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5.29 (s,. 2H) 7.27(s, 1H); 7:83-8.02 (m 4H) 12 76 (br s, TH; exchangeable wnh DQO)
ESI-MS (m/z) 567.00 (M+H)".
- Example 41
N-{4-[3-Fluoro-4- (tnﬂuoromethyl)phenyl] 1,3- thlazol 2-yl}- 2 (1,3, 7 trxmethyl -2,4-
diox0-2,3;4,7-tetrahydro- 1 H-pyrrolo[2;3-d]pyrimidin-5-yl)acetamide
| S T CFy
, 0 NN
R .
o)‘N N :

CH
C 3

The title compound was prepared according to the general pro'cedilre (Method B):- by
coupling Intermediate 7 (80 mg, 0.318 mmol)  with 4-{3-fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (84 mg, 0.318 mmol) in the presence of
EDCI hydrochloride (74 mg, 0.381 mmol),-HOBt- (13 mg, 0 096 mmol) and DMAP (4
mg, 0.032 mmol) in 1,2-dichloroethane (4 mL) to give 52 mg of the product as an off.
white solid; 'H-NMR (8 ppm, DMSQ-dg,,_300 MHz) 3.2'1” (s, 3H), 3.73 (s, 3H), 3.80 (s,

3H), 3.95 (s, 2H), 6.35 (s, 1H), 7.82-8.02 (m, 4H), 12.62-(br s, 1H, exchangeable with -

D,0); APCI-MS (m/z) 496.26 (M+H)

Example 42
N-[4-(3,5—Diﬂuoro-4-(2,2-dimethylpmpoxy)phenyl)-1 ,3-thiazol-2-yl}-2-(1,3,7-trimethyl-
2,4-dioxo—2,3,4,7—tetfahydro~1H—pyrrolo[2,3-d]pyrimidin-S-yl)acetamide

F
o s
o 2 X0~ Cprocricnss
H3C\N H F
LI |
07NN -
.C CH3

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 7 (100 mg, 0.398 mmol) with 4-[4-(2,2-dimethylpropoxy)-3,5-
difluorophenyl]-1,3-thiazol-2-amine (118 mg, 0.398 mmol) in the presence of .EDCI |
hydrochloride (91 mg, 0.475 mmol), HOBt (16 mg, 0.118 mmol) and DMAP (4 mg,
0.032 mmol) in 1,2-dich]or0ethan§ (5 mL) to give 40-mg of the product as an off white
solid; 'H-NMR (& ppm, DMSO-ds, 300-MHz) 1.01 (s, 9H), .3.21 (s, 3H), 3.73 (s, 3H),
3.80 (s, SH), 3.93 (s, 2H), 6.35 (s, lH),'7.64 (d, J= 9.6 Hz, 2H), 7.67 (s, 1H), 12.53 (brs,
1H, exchangeable with D,0); ESI-MS (m/z) 532.24 (M+H)".
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" Exampledd |
N-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(1 ,3,7-trimethyl-2,4-
dioxo-2,3,4,7-tetrahydro- 1 H-pyrrolo[2,3-d]pyrimidin-5-yl)acetamide ' ‘

The title compound was prepared according_tc;_ the general procédure (Method B) by
coupling Intermediate 7 (100 mg, 0398 mmol) with 4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (111 mg, 0.398 mmol) in the presence of
EDCI hydrochloride (91 mg, 0.475 mmol), HOBt (16 mg, 0.118 mmol) and DMAP. (4
mg, 0.032 mmol) in 1,2-dichloroethane (5 mL) to give 35 mg of the product as an off
white solid; "H-NMR (5 ppm, DMSO-ds, 300 MHz) 3.21 (s, 3H), 3.73 (s, 3H), 3.81 (s,
3H), 3.95 (s, 2H), 6.35 (s, 1H), 7.51 (d, J=9.9 Hz, 1H), 8.32(q, J = 6.3 Hz, lH) 1261’
(brs, IH, exchangeable with D;0); ESI-MS (m/z) 514.09 (M+H)". ' '

Example 44
N-{4-[3,5-Difluoro-4-(2,2,2-trifluoroethoxy)phenyl}-1,3-thiazol-2-yl1}-2-(1 ,3,7-trirﬁcthy|—
2,4-dioxo-2,3,4,7-tetrahydro-1 H-pyrrolo[2,3-d]pyrimidin-5-yl)acetamide

F
O S

- *A\B—QfOCHﬁF:,

o) N’
H3C. JTC H .

| .
o/’LN N
| CHj

CHj
The title compound was prepared according to the general procedure (Method B) by

coupling Intermediate 7 (100 mg, 0.398 mmol) with 4-[3,5-difluoro-4-(2,2,2-
trifluoroethoxy)phenyl]-1,3-thiazol-2-amine (123 mg, 0.398 mmol) in the presence of
EDCI hydrochloride (91 mg, 0.475 mmol), HOBt (16 mg, 0.118 mmol) and DMAP (4
mg, 0.032 mmol) in 1,2-dichloroethane (5 mL) to give 70 mg of the product as an off
white solid; 'H-NMR (3 ppm, DMSO-ds, 300 MHz) 3.21 (s, 3H); 3.73 (s, 3H), 3.80 (s,
SH), 3.94 (s, 2H), 4.85 (q, J = 8.7 Hz, 2H), 6.35 (s, 1H), 7.69 (d, J = 9.3 Hz, 2H), 7.82 (s,
IH), 12.55 (br s, 1H, exchangeable with D,0); ESI-MS (m/z) 544.11 (M+H)".

Example 45
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N-[4-(4-Isobutylphenyl)-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide '

S '
A s CH,CH(CH
"LNH >" 2CH(CH3),

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (200 mg, 0.793 mmol) with 4-(4-isobutylphenyl)-1,3-thiazol-2-
amine (183 mg, 0.793 mmol) in the presence of EDCI hydrochloride (181 mg, 0.952
mmol), HOBt (32 mg, 0.238 mmol) and DMAP (9.6 mg, 0.079 mmol) in. 1,2
dichloroethane (8 ml) to give 32 mg of the product as a white solid; '"H NMR (300 MHz,
CDCls): 8 0.90 (d, J = 6.6 Hz, 6H), 2.49 (d, J = 5.1 Hz, 2H), 3.46 (s, 3H), 3.50 (s, 3H),
3.99 (s, 3H), 4.16 (s, 2H), 7.08 (s, 1H), 7.18 (d, J = 7.8 Hz, 2H), 7.74 (d, J = 8.4, 2H),
11.11 (br s, 1H); APCI-MS (m/z): 513.03 (M+H)".

Example 46
N-[4-(4-Chlorophenyl)-1,3-thiazol-2-y1]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-tetrahydro-
2 H-pyrazolo|3,4-d)pyrimidin-3-yl)acetamide

0 SN
s >_< »Cl
.0 NN
H3C~N A H
A \N,N'CH;;

o™ N
CH3

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-(4-chlorophenyl)-1,3-thiazol-2-
amine (208 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg, 1.190
mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg, 0.099 mmol) in 1,2-
dichloroethane (8 ml) to give 35 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-de): & 3.16 (s, 3H), 3.36 (s, 3H), 3.84 (s, 3H), 4.39 (s, 2H), 7.50 (d, J = 8.4
Hz, 2H), 7.72 (s, 1H), 7.92 (d, J = 9.0 Hz, 2H), 12.74 (br s, 1H); APCI-MS (m/z) 445.08
(M+H)". '

Example 47
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N-{4-[4-(Trifluoromethyl)phenyl]-1;3-thiazol-2-y1}-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

0 s |
: > M-cr
) NN 3
- HjC. H . :

_ N-CHy - J
OAN N
CH3

The title compound' was prepared _éccording to the general pr'oéedilf’e (Method B) by

~ coupling Intermediate 8 (200 mg, 0.793 mmol) with' 4-[4-(trifluoromethyl)phenylj-1,3-
thiazol-2-amine (193 mg, 0.793 mmol) in the presence of EDCI hydrochloride (182 mg,
0.951 mmol), HOBt (32 mg, 0.237 mmol) and DMAP (9.6 mg, 0.079 mmol) in 1,2-
dichloroethane (7.9 ml) to give 13.4 mg of the product as an off-white solid; '"H NMR
(300 MHz, CDCls): & 3.48 (s, 3H), 3.50 (s, 3H), 4.01 (s, 3H), 4.16 (s, 2H), 7.24 (s, 1H),
7.65 (d, J = 7.8, 2H), 7.95 (d, J = 7.8, 2H), 11.21 (br s, 1H); APCI-MS (m/z): 479.08
(M+H)".

Example 48

N-{4-[3-(Trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

o iw

0PN N CHa

CHs
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-[3-(trifluoromethyl)phenyl]-1,3-
thiazol-2-amine (243 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg,
1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg, 0.099 mmol) in 1,2-
dichloroethane (8 ml) to give 75 mg of the product as an off-white solid; '"H NMR (300
MHz, DMSO-de): 6 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s, 3H), 4.40 (s, 2H), 7.70 (s, 2H),
7.91 (s, 1H), 8.23-8.29 (m, 2H), 12.80 (br s, 1H); APCI-MS (m/z) 479.09 (M+H)".

Example 49

N-{4-[3-(Trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-dioxo-
4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

0 s
o Ayin2
HyC. AN A H OCF4
J\ N'CH3
O0”"N"N

CHs
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (200 mg, 0.793 mmol) with 4-[3~(trifluoromethoxy)phenyl]-1,3-
thiazol-2-amine (206‘ﬁig, 0.793 mmol) in the presence of EDCI hydrochloride (181 mg,
0.952 rmol), HOBt (32 ing, 0.238 mmol)-and DMAP (9.6 mg, 0.079 mmol) in 1,2
dichloroethane (8 ml) to give 14 mg of the product as a white solid; 'H'NMR (300 MHz,
CDCLy): 3.48 (s, 3H), 3.50 (s, 3H), 4.00 (s, 3H), 4.16 (s, 2H), 7.18 (s, 2H), 7.42 {t, J =
8.1 Hz, 1H), 7.70-7.80 (m, 2H), 11.24 (br s, [H); ESI-MS (m/z): 495.06 (M+H)*.

Example 50
N—[4-(2,4-Diﬂuor0ph’enyl)-1,3-thiazol-2-’yl]-'2-(2,5,7-tfimethyi-4,6-dioxo-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide
N \NN'CHa '

F
0 .
CHj
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-(2,4-difluorophenyl)-1,3-thiazol-2-
amine (210 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg, 1.190
mmol), HOBt (40 mg, 0.297 mmol) and DMAPV (12.12 mg, 0.099 mmol) in 1,2-
dichloroethane (10 ml) to give 60 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-dg): 6 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s, 3H), 4.40 (s, 2H), 7.23 (t, J = 8.4
Hz, 1H), 7.39 (1, J = 9.0 Hz, 1H), 7.52 (s, 1H), 8.06 (q, J = 8.7 Hz, 1H), 12.76 (br s, 1H);
APCI-MS (m/z) 447.08 (M+H) "

Example 51
N-[4-(3,4-Difluorophenyl)-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d|pyrimidin-3-yl)acetamide

%(%*N\ o4
)\N NN'CH3

=
o '

CH3
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-(3,4-difluorophenyl)-1,3-thiazol-2-
amine (210 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg 1.190
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mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg, 0.099 mmol) in 1,2-
dichloroethane (10 ml) to give 26 mg, of the p‘roauct as-an off-white solid;. 'H NMR (300
MHz, DMSO:dg):-5 3.17 (s, 3H), 3.36 (s, 3H), 3.85 (s, 3H), 4.40 (s, 2H), 7:23 (d, J= 9.0
Hz, 1H),7.61 (d,J=17.5 Hz, 2H), 7.91 (s, 1H), 12.79 (br s, 1H); APCI-MS (m/z) 447.00
(M+H) "

Example 52
N-[4-(3,5-Difluorophenyl)-1,3-thiazol-2-yl]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3;4-d]pyrimidin-3-yl)acetamide

F
O S\
0 NN
HiC. (A A H F
. N-CH
o¢L N

CHj

The title compound was prepared according to the géneral procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-(3,5-difluorophenyl)-1,3-thiazol-2-
amine (210 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg, 1.190
mmol), HOBt (40 mg, 0:297 mmol) and DMAP (12.12 mg, 0.099  mmol) in 1,2-
dichloroethane (10 ml) to give 36 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-dg): 6 3.17 (s, 3H), 3.36 (s, 3H), 3.85 (s, 3H), 4.40 (s, 2H), 7.23 (4, J=9.0
Hz, 1H), 7.61 (d, J.= 7.5 Hz, 2H), 7.91 (s, 1H), 12.79-(br s, 1H); APCI-MS (m/z) 447.00
(M+H) ™.

Example 53
N-{4-[4-Fluoro-3-(trifluoromethyl)phenyl]}-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2f-pyrazolo(3,4-d]pyrimidin-3-yl)acetamide

O s

H3C.N H CF3

07N N O

CHs
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-[4-fluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (260 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP
(12.12 mg, 0.099 mmol) in 1,2-dichloroethane (10 ml) to give 45 mg of the product as an

off-white solid; '"H NMR (300 MHz, DMSO-ds): & 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s,
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~ 3H),4.39 (s, 2H), 7.6 2 (t, J = 9.0 Hz, iH),‘ 7.88 (s, TH), 8.24-8.30 (m, 2H), 12.80 (br s,
IH); APCI-MS (m/z) 497.05 (M+H)*. . ~ |

Example 54 v _ .
N- [4-(3-F1uoro-4-triﬂuordmethylpheny])- 1 ,3-“’thiarzol-2-yl]-'2-“(2,5 ,7-trimethyl-4,6-dioxo-
4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide
. 0 s .
HyC. AL H
%\N NN‘CH3
CHj

F
o

The.title compoundﬂ was prepared accofding to Vthe géneral proéedure (Method B) by
coupling Intermediate 8 (250 mg, 0992 mmol) with  4-(3-fluoro-4-
triﬂuorom-ethy]phenyl)-l,3-thiazo]-ﬁ-amine (259 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12
mg, 0.099 mmol) in 1,2- dichloroethane (9.9 ml) to give 80 mg of the product as an off-
white solid; '"H NMR (300 MHz, DMSO-d;): & 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s, 3H),
4.40 (s, 2H), 7.86-8.05 (m, 4H), 12.84 (br s, 1H); ESI-MS (m/z): 497.09 (M+H)".

Example 55
N-{4-[2-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

(O \
3-. = F CF3
N N-CH3

OAN N

CHs

The title compound was prepared according to the general procedure (Method B) by
coupling  Intermediate 8 (250 mg, 0992 mmol) with  4-[2-fluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (260 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP
(12.12 mg, 0.099 mmol) in 1,2-dichloroethane (10 ml) to give 35 mg of the product as an
off-white solid; 'H NMR (300 MHz, DMSO-ds): 6 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s, 3H),
4.41 (s,2H), 7.54 (t, J= 7.8 Hz, 1H), 7.72 (s, 1H), 7.78 (t, J= 6.9 Hz, 1H), 8.33 (1, J=17.5
Hz, 1H), 12.83 (br s, 1H); APCI-MS (m/z) 497.00 (M+H)".
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o " Example 56 ‘
N-{4-[2-Fluoro-4(triflusromethyl)phienyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3;4-d]pyrimidin-3-yl)acetamide '

’ 0 SN
v o NAN Q CF3
_ch.N - H F . )
: N-CH
J\N N 3

CHj

The title compound was prepared according _to‘th¢_gene‘ra1 procedure (Me;hdd B) by
coupling Intermediate 8 (250 mg, 0992 mmol) with 4-[2-Fl'uor6—4-
(trifluoromethyl)phenyl)-1,3-thiazol-2-amine (260 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12
mg, 0.099 mmol) in 1,2- dichloroethane (9.9 ml) to give 32 mg of the product as an off-
white solid; '"H NMR (300 MHz, DMSO-de): & 3.17 (s, 3H), 3.35 (s, 3H), 3.85.(5, 3H),
4.41 (s, 2H), 7.70-7.86 (m, 3H), 7.26 (t, J =.7.8 Hz, 1H), 12.85 (br s, LH); APCI-MS (m/z)
497.09 (M+H)". ’ ' '

Example 57
N-{4-[2-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1} -2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

CF;
0 SN
o NA;‘}—@
HyC.\ AL H
A L et

0N
CH3

F

The title compound was prepared accordirig to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0992 mmol) with 4-[2-fluoro-5-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (260 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP
(12.12 mg, 0.099 mmol) in 1,2-dichloroethane (10 ml) to give 80 mg of the product as an
off-white solid; '"H NMR (300 MHz, DMSO-ds): & 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s,
3H), 4.40 (s, 2H), 7.56-7.65 (m, 1H), 7.72 (s, 1H), 7.76-7.82 (m, 1H), 8.38-8.44 (m, 1H),
12.84 (br s, 1H); APCI-MS (m/z) 497.10 (M+H) *.

Example 58
N-{4-[3-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[ 3,4-d]pyrimidin-3-yl)acetamide
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. CRy
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0992 mmol) with 4-[3-fluoro-5-
(triﬂuoromethyl)phenyl]-‘1;’3;thiaZ'6l42-amine (275 mg, 0.992 mmol) in the presencé of
EDCI hydrochloride (228 mg, 1.19 mmol), HOBt (40 m‘gA,‘.O.297 mmol) and DMAP (12
mg, 0.099 mmol) in 1,2 dichloroethane (8 ml) to give 12 mg.‘of the product as a white
solid; '"H NMR (300 MHz, DMSO-=d;): & 3.17 (s, 3H), 3.36 (s, 3H), 3.85 (s, '3H)’,:4.-39 (s,
2H), 7.61 (t, /= 9.9 Hz, 1H), 7.82 (s, 1H), 8.00-8.06 (m, 2H), 12.78 (br s, 1H); APCI-MS
(m/z)513.11 (M+H)".

, ' Example 59
N-{4-[3-Fluoro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

g & F
N-
AN N 3

o .
CH3

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (200 mg, 0.793 mmol) with  4-[3-fluoro-4-
(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (220 mg, 0.793 mmol) in the presence of
EDCI hydrochloride (181 mg, 0.952 mmol), HOBt (32 mg, 0.238 mmol) and DMAP (9.6
mg, 0.079 mmol) in 1,2 dichloroethane (8 ml) to give 16 mg of the product as a white
solid; "H NMR (300 MHz, CDCly): § 3.49, 3.50 (2s, 6H), 4.01 (s, 3H), 4.15 (s, 2H), 7.15
(s, 1H), 7.27-7.35 (m, 1H), 7.61 (d, J = 8.1 Hz, 1H), 7.67-7.73 (m, 1H), 11.18 (br s, 1H),
ESI-MS (m/z): 495.06 (M+H)". |

Example 60

N-{4-[4-Fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide
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The title compound was prepared according to the general proce‘du‘re (M'ethod{'B)‘b’y“
coupling Intermediate 8 (250 mg, 0.992 mmol) with  4-[4-fluoro-3-

(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (.275'vmg, 0.992 mmol) in the presence of

EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP

(12.12 mg, 0.099 mmol) in 1,2-dichloroethane (10 mil) to give 90 mg of the product as an

off-white solid; "H NMR (300 MHz, DMSO-dg): & 3:17 (s, 3H), 3.36 (s, 3H), 3.85 (s,

3H), 439 (s, 2H), 7.61 (1, J = 8.7 Hz, 1H), 7.82 (s, 1H), 8.00-8.07 (m, 2H), 12.78 (br s,

IH); APCI-MS (m/z) 513.11 (M+H)".

Example 61
N-{4-[4-(Difluoromethoxy)-3-fluorophenyl]-1,3-thiazol-2<yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

O § \ 2\
< OCHF
o NJ\N>—< }’ 2
H3C~N A H
N-CH
AN N 3

F
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CH3

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-[4-(difluoromethoxy)-3-
ﬂuorophenyl]-1,3-thiazbl-2-arhine (258 mg, 0.992 mmol) in the presence of EDCI
hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg,
0.099 mmol) in 1,2-dichloroethane (10 ml) to give 40 mg of the product as an off-white
solid; '"H NMR (300 MHz, DMSO-d): 6 3.17 (s, jH), 3.37 (s, 3H), 3.85 (s, 3H), 4.39 (s,
2H), 7.29 (t, J = 72.9 Hz, 1H), 7.45 (t, J = 8.4 Hz, 1H), 7.78 (s, 2H), 7.86-7.92 (m, 1H),
12.77 (br s, 1H); ESI-MS (m/z) 495.08 (M+H)".

Example 62

N—{4-[2,3-diﬂuoro-4-(triﬂuoromethyl)phenyl]-1 ,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide
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The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (2500 mg, 0.992 mmol)- with 4-[2,3-difluoro-4-
(trifluoromethyl)phenyl]-1,3= thlazol 2-amine (277 mg, 10.992 mmol) inthe presence of
EDCI hydroch]orlde (228 mg, 1. 190 mmol) HOBt (40 mg, 0.297 mmol) and DMAP
(12.12 mg, 0.099 mmol) in"1,2-dichloroethane (10 ml) to-give 53 mg of the product as an
off-white solid; 'H NMR (300 MHz, DMSO-dq): & 3.17 (s, 3H), 3.33 (s, 3H), 3.85 (s,
3H), 4.41 (s, 2H), 7.72-7.79 (m, 1H), 7.84 (s, l‘H), 7.99-8.05 (m, 1H), 12.87 (br s, 1H);
ESI-MS (m/z) 515.10 (M+H) ™.

Example 63
N-{4-[2,4-Difluoro-3-(tritluoromethyl)phenyl]-1 ,3-thiazr)l-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

0 sx
)\N Q
NCH3

The title compound was prepared aecording to the general procedure (Methed B) by
coupling Intermediate 8 (250 mg, 0992 mmol) with 4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (279 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP
(9.69 mg, 0.099 mmol) in 1,2-dichloroethane (8 ml) to give 122 mg of the product as an
off-white solid; 'H NMR (300 MHz, DMF-d): § 3.22 (s, 3H), 3.42 (s, 3H), 3.97 (s, 3H),
4.58 (s, 2H), 7.52 (t, J = 8.4 Hz, 1H), 7.71 (s, 1H), 8.43 (g, J = 9.0 Hz, 1H), 12.80 (br s,
1H); APCI-MS (m/z) 515.07 (M+H)".

Example 64

N-{4-[4-(Difluoromethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

-72 -



WO 2010/109287 ] PCT/IB2010/000553

The title compound was prepared a’écording,to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0:992 mmol) with 4~[4-(Diﬂuorome‘th’0xy)-3,5-
diﬂuorophenylj-l,3-’thia20|—2-am-i'iné (273Vmg, '0.9'92 m‘mol)vin' ’fhé presence of EDCI
hydrochloride (228 ‘mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12 mg,
0.099 mmol) in 1,2- dichloroethane (9.9 ml) to give 40 mg of the product as an off-white
solid; 'H NMR (300 MHz, DMSO-ds) & 3.17 (s, 3H), 3.36 (s, 3H), 3.85 (s, 3H), 4.40 (s,
2H), 7.28 (t, /= 72.3 Hz, 1H), 7.80 (d, J = 9.0 Hz, 2H), 7.91 (s, 1H), 12.80 (br s, 1H);
APCI-MS (m/z) 513.00 (M+H)". o

Example 65
N-[5~(4-Brom0phenyl)isoxazol-3~yl]-2-(2,5,7-trimethyl-4-,6-di‘oxo-4,S,6,7-tet’rahydro-2H—
pyrazolo[3,4-d]pyrimidin-3-yl)acetamide '

-0
OJ\N \NN’CHS
CHs
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 5-(4-bromophenyl)isoxazol-3-amine
(237 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg, 1.190 mmol),
HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg, 0.099 mmol) in 1,2-dichloroethane
(10 ml) to give 30 mg of the product as an off-white solid; 'H NMR (300 MHz, DMSO-
ds): 0 3.18 (s, 3H), 3.34 (s, 3H), 3.84 (s, 3H), 4.33 (s, 2H), 7.35 (s, 1H), 7.73 (d, J = 8.1

Hz, 2H), 7.83 (d; J = 8.7 Hz, 2H), 11.58 (br s, 1H); APCI-MS (m/z) 473.05 (M+H) *.
Example 66

N-[5-(Trifluoromethoxy)-1,3-benzothiazol-2-yl]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

-73 -



WO 2010/109287 PCT/IB2010/000553
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The title COmpouhd w‘as*‘prébaredacc'drdii}ig" td:'tﬁ'e,.geﬁerél procedure (Method B) by
coupling AInterm'e(Aﬁa't'e“ 8- (250 .' ﬁlg, 0992 err.l(-)vl) | 'wm-] 5-'(trviﬂi10r('v)rrvleﬂ-10-xy)—-l,3—
benzothiazol-2-amine (234-nig, 0.992 mmol) in the ‘pfesencé of EDCI hydrochloride (458
mg, 2.389 mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg, 0.099 mmol) in
1,2-dichloroethane (10 ml) to give 200 mg‘ of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-ds): & 3.17 (s, 3H), 3.37 (s, 3H), 3.86 (s, 3H), 4.45 (s, 2H), 7.44 (d, J =
8.7 Hz, 1H), 7.86 (d, J = 8.7 Hz, 1H), 8.13 (s, 1H), 12.94 (br s, 1H); APCI-MS (m/2)
469.10 (M+H) " ) ’
Example 67

N-[4-(4-Chlorophenyl)-1,3 -thiazol-2-yl]-2-(4,6-dimethyl?5,7;di'ox6-4,5;6,7-tetrahydro-
1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

0 s
o HLN)QN\H »cl
0PN
CHs3

The title compound was 'pre’p‘aré‘d according to thé general 'p‘r0ce‘durke' (Method A) by
coupling Intermediate 9 (150 mg, 0.823 mmol) with 2-bromo-N-[4-(4-chlorophenyl)-1,3-
thiazol-2-yl]acetamide (328 mg, 0.988 mmol) in the presence of NaH (50 mg, 1.235
mmol) in dry DMF (3.0 mL) to give 30 mg of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-dq): & 3.22 (s, 3H), 3.44 (s, 3H), 5.50 (s, 2H), 7.51 (d, J = 8.1 Hz, 2H),
7.73 (s, 1H), 7.89 (s, 1H), 7.93 (d, J = 8.4 Hz, 2H), 12.77 (br s, 1H); APCI-MS (m/z):
431.09 (M+H)".

Example 68

2-(4,6-Dimethyl-5,7-dioxo-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)-N-{4-
[3-fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide
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The title <c‘om‘p01.1.n'd‘ vwas--pfe’pﬁrre‘d ‘acé‘o.rci\iﬁgv't-ol:t}.i‘é-‘,"g.eneral'~-p;oé‘e‘dur'e (MethodA) by
coupling Intermediate 9 (.6'2 mg, 0.344 mmol) with - 2-bromo-N-{4-[3-fluoro-4-
(trifluvoromethyl)phenyl}-1,3-thiazol-2-yl}acetamide (110 -mg, 0.287 mmol) . in the
presence of NaH (17 mg, 0.430 mmol) in dry DMF A(S‘.O mL) to give 35 mg of the
product as an off-white solid; '"H NMR (300 MHz, DMSO-ds) & 3.21 (s, 3H), 3.43 (s,
3H), 5.51 (s, 2H), 7.84-8.02 (m, SH), 12.85 (br s, |H); APCI-MS (m/z) 481.22 (M-H)".
-Example-69.
N-{4-[4-(2,2- Dlmethylpropoxy) 3- fluorophenyl]-1,3-thiazol-2-y1}-2-(4,6- dxmethyl 5,7-

dioxo-4,5,6,7-tetrahydro-1H-pyrazolo[4, 3-d]pyr1mldm-l -yl)acetamide

OCHLC(CH
0 ANJ\ 2C(CHa)3
N H

HsC. =

oy

CHj
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate- 9 (60 mg, 0.333 mmol)- with 2-bromo-N-{4-[4-(2,2-
dimethylpropoxy)-3-fluorophenyl]-1,3-thiazol-2-yl}acetamide (107 mg, 0.277 mmol) in
the presence of NaH (17 mg, 0.415 mmol) in dry DMF (5.0 mL) to give 50 mg of the
product as an off-white solid, 'H NMR (300 MHz, DMSO=d) & 1.02 (s, 9H), 3.22 (s,
3H), 3.44 (s, 3H), 3.75 (s, 2H), 5.49 (s, 2H), 7.22 (t, J = 8.4 Hz, 1H), 7.61 (s, 1H), 7.65-
7.75 (m, 2H), 7.89 (s, 1H), 12.72 (br s, 1H); APCI-MS (m/z) 501.45 (M+H) ™.

Example 70
N-{4-[3-Chloro-4-(2,2-dimethylpropoxy)phenyl}-1,3-thiazol-2-yl}-2-(4,6-dimethyl-5,7-
dioxo0-4,5,6,7-tetrahydro-1 H—pyrazolo[4,3fd] pyrimidin-1-yl)acetamide

Cl

0 s
o \ k}—@»OCHZC(CHQ;g

H3C. ﬁj H

N
N
0PN
CHj

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 9 (60 mg, 0.333 mmol) with 2-bromo-N-{4-[3-chloro-4-(2,2-
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dimethylpropoxy)phenyl]-1,3-thiazol-2-yl }acetamide (167 ‘mg, 0.399 mmol) in the
presence of NaH (20 mg, 0.499 mmol)‘in 'dry DMF (5.0-mL) to give 35 mg of the product
as an off-white solid; 'H NMR (300 MHz, DMSO-dq) & 1.04 (s, 9H), 3.22 (s, 3H), 3.43 (s,
3H), 3.76 (s, 2H), 5.49 (s, 2H), 7:19(d, J = 8.7 Hz, 1H),-'7.'6~3'»_'('s'; 1H);, 7.81 (d, J = 8.7 Hg,
1H), 7.88 (s, 1H), 7.95 (s, 1H), 12.72 (br 5, 1H); APCLMS (m/z) 517.17 (M+H)."."
Example 71 _ .
N-{4-(2,4-Difluoro-3-(trifluoromethyl)phenyl]-1 ,3-thia201.=2—yl } -2:(4,6-dimethyl-5;7-
dioxo0-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide =~ :
' o
AE0S
NN
HiC AN H F CFy
A | N .

o" N
CH -
The title compound was prepared according to the general procedure (Method A) by
coupling with Intermediate 9 (100 mg, 0.600 mmol) with 2-bromo-N-{4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide (289 mg, 0.720 mmol) in the
presence of NaH (36 mg, 0.900 mmol) in dry DMF (3.0 mL) to give 38 mg of the product
as an off-white solid; '"H NMR (300 MHz, DMSO-dy): 8 3.22 (s, 3H), 3.44 (s, 3H), 5.51
(s, 2H), 7.53 (t, /= 9.9 Hz, 1H), 7.69 (s, 1H), 7.89 (s, 1H), 8.30-8.38 (m, 1H), 12.84 (br s,
1H); APCI-MS (m/2): 501.24 (M+H)"
Example 72

N-{4-[4-(Difluoromethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}-2-(4,6-dimethyl-5,7-
dioxo-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

F
o S
NkmOCHFZ
H3C\N N H F
A | N
o™y
CHs

The title compound was prepared. according to the general procedure (Method A) by
coupling with Intermediate 9 (60 mg, 0.331 mmol) with 2-bromo-N-{4-[4-
(difluoromethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl }acetamide (110 mg; 0.276 mmol)
in the presence of NaH (17 mg, 0.414 mmol) in dry DMF (5.0 mL) to give 40 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-dg) 0 3.22 (s, 3H), 3.43 (s,
3H), 5.50 (s, 2H), 7.28 (t, /= 72.3 Hz, 1H), 7.80 (d, /= 9.3 Hz, 1H), 7.89 (s, 1H), 7.92 (s,
1H), 12.82 (br s, 1H); APCI-MS (m/z) 499.20 (M+H) ..
: | | Exarﬁple 73
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N-{4-[3,5-Difluero-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}-2-(4,6-dimethyl-
5,7-dioxo-4,5,6,7-tetrahydro- 1 H-pyrazolo[4,3-d]pyrimidin-1 -yl)acetamide
F

N x—{;yowzcrg4
H3C H : ,
;TJ' '

' ‘ CH3 ' _ _
The title compound was prepared accordmg to the genera] procedure (Method A)- by
coupling Intermediate 9 (130 mg, 0.700 mmol) with 2-bromo-N-[4-(3,5-Difluoro-4-
(2,2,2-trifluoroethoxy)phenyl)-1,3-thiazol-2-ylJacetamide (302 mg, 0.700 mmol) in the
presence of NaH (42 mg, 1.050 mmol) in dry DMF (3.0 mL) - to give 73 mg of the
product as a white solid; 'H NMR (300 MHz, DMSO-de): & 3.21 (s, 3H), 3.43 (s, 3H),
4.86 (g, J = 9.0 Hz, 2H), 5.50 (s, 2H), 7.71 (d; J = 9.9 Hz, 2H), 7.85 (s, 1H), 7.89 (s, 1H),
12.80 (br s, 1H); APCI-MS (m/z): 531.11 (M+H)".
Further e]utmg gave 30 mg of N-[4- (3 5-Difluoro-4- (2 2,2- trlﬂuoroethoxy)phenyl) 1,3-
thiazol-2-yl}-2-(4,6-dimethyl-5,7-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[4,3-d]pyrimidin-
2-yl)acetamide; "H NMR (300 MHz, DMSO-dq): & 3.26 (s, 3H), 3.36 (s, 3H), 4.86 (q, J =
9.0 Hz, 2H), 5.38 (s, 2H), 7.70 (d, J = 8.7 Hz, 2H), 7.88 (s, 1H), 8.08 (s, lH) 12.85 (brs,
1H); APCI-MS (m/z) 529.10 (M-H) ".

Example 74
N-[4-(3,5-Difluoro-4-isobutoxyphenyl)-1,3-thiazol-2-yl]-2-(4,6-dimethyl-5,7-dioxo-
4,5,6,7-tetrahydro- 1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

F

- ) N 0 u i;\\_QQCHQCH(CH@z
v - CH3 )
The title compound was prepared according to the general procedure (Method A) by
coupling with Intermediate 9 (60 mg, 0.333 mmol) with 2-bromo-N-{4-(3,5-difluoro-4-
isobutoxyphenyl)-1,3-thiazol-2-yl}acetamide (162 mg, 0.399 mmol) in the presence of
NaH (20 mg, 0.499 mmol) in dry DMF (5.0 mL) to give 25 mg of the product as an off-
white solid; '"H NMR (300 MHz, DMSO-dg) & 0.98 (d, J = 6.9 Hz, 6H), 1.98-2.04 (m,
1H), 3.22 (s, 3H), 3.43 (s, 3H), 3.91 (d, J = 6.6 Hz, 2H), 5.50 (s, 2H), 7.62-7.68 (m, 2H),
7.79 (s, 1H), 7.89 (s, 1H), 12.77 (br s, 1H); APCI-MS (m/z) 505.13 (M+H) .
Example 75
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N-[4-(3,5-Dichloro-4-isobutoxyphenyl)-1,3-thiazol-2-yl]-2+(4,6-dimethyl-5 ,7-dioxo-
4,5,6,7-tetrahydro-1H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

cr
0 s\ S~ - '

S N_J{‘\—QOCHZCH(CHS)Q

< HC AN H o cr. .
| NN T

CH3
The title compound was prepared accofdzing_'tb ‘the general' procedure (Métﬁod A) 'By
coupling with Intermediate 9 (60 mg, 0.333 mmol) with 2-bromo-N-{4-(3,5-dichloro-4-
isobutoxyphenyl)-1,3-thiazol-2-yl}acetamide (175 mg, 0.399 mmol) in the presence of
NaH (20 mg, 0.499 mmol) in dry DMF (5.0 mL) to give 45 mg of the product as an off-
white solid; '"H NMR (300 MHz, DMSO-dg) & 1.05 (d, J = 6.6 Hz, 6H), 2.05-2.15 (m,
1H), 3.25 (s, 3H), 3.35 (s, 3H), 3.79 (d, J = 6.0 Hz, 2H), 5.37 (s, 2H), 7.90 (s, 1H), 8.00
(s, 2H), 8.08 (s, 1H), 12.84 (br s, 1H); APCI-MS (m/z) 505.13 (M+H) *.

E)éample 76 |

N-{4-[3,5-Difluoro-4-(3-methylbutoxy)phenyl]-1,3-thiazol-2-yl}-2-(4,6-dimethyl-5,7-
dioxo-4,5,6,7-tetrahydro- 1 //-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

F
0 SN .
< OCH,CH,CH(CH
o HLN”L;I\_Q 2CH2CH(CH3),
HC. ' N H 3
OJ\N ’
CH3

The title compound was prepared according to the general procedure (Method A) by
coupling with Intermediate 9 (50 mg, 0.286 mmol) with 2-bromo-N-{4-[3,5-difluoro-4-
(3-methylbutoxy)phenyl]-1,3-thiazol-2-yl}acetamide (100 mg, 0.238 mmol) in the
presence of NaH (14 mg, 0.357 mmol) in dry DMF (5.0 mL) to give 35 mg of the product
as an off-white solid; '"H NMR (300 MHz, DMSO-dg) 6 0.92 (d, J = 6.9 Hz, 6H), 1.55-
1.62 (m, 2H), 1.76-1.86 (m, 1H), 3.22 (s, 3H), 3.43 (s, 3H), 4.15 (t, J = 6.6 Hz, 2H), 5.50
(s, 2H), 7.62-7.68 (m, 2H), 7.79 (s, 1H), 7.89 (s, 1H), 12.77 (br s, 1H); APCI-MS (m/z)
519.18 (M+H) ™.

Example 77
N-{4-[3,5-Dichloro-4-isobutoxyphenyl]-1,3-thiazol-2-yl }-2-(4,6-dimethyl-5,7-dioxo-
4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

_78-
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Cl

o (RN i}—QOCHﬁH(GH;;)z
H3C.N)i;: H cl
o J\N I N
CHs
The title compound was prepared according to the general procedure (Method A) by
coupling with Intermediate 9 (60 mg, 0.333 mmol) with 2-bromo-N-[4-(3,5-dichloro-4-
isobutoxyphenyl)-1,3-thiazol-2-yl]Jacetamide (180 mg, 0.399 mmol) in the presence of
NaH (20 mg, 0.499 mmol) in dry DMF (5.0 mL) to give 45 mg of the product as an off-
white solid; '"H NMR (300 MHz, DMSO-d¢) & 0.96 (d, J = 6.9 Hz, 6H), 1.64-1.73 (m,
2H), 1.83-1.92 (m, 1H), 3.25 (s, 3H), 3.36 (s, 3H), 4.04 (t, J = 6.6 Hz, 2H), 5.37 (s, 2H),
7.90 (s, 1H), 8.01 (s, 2H), 8.07 (s, 1H), 12.84 (br s, 1H); APCI-MS (m/z) 551.24 (M+H)".
Example 78
N-{4-[4-(2,2-Dimethylpropoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl }-2-(4,6-dimethyl-
5,7-dioxo-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide
F

0 sA
o Ay k}—Q—OCHzc(CHm
H3C.N N H F
NN
o
CH,

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 9 (150 mg, 0.800 mmol) with 2-bromo-N-[4-(2,2-
dimethylpropoxy)-3,5-difluorophenyl)-1,3-thiazol-2-yl]acetamide (400 mg, 0.96 mmol)
in the presence of NaH (48 mg, 1.20 mmol) in dry DMF (3.0 mL) to give 52 mg of the
product as an off-white solid; '"H NMR (300 MHz, DMSO-d¢): & 3.22 (s, 3H), 3.43 (s,
3H), 3.80 (s, 2H), 5.50 (s, 2H), 7.65 (d, J = 9.3 Hz, 2H), 7.79 (s, 1H), 7.89 (s, 1H), 12.78
(brs, 1H); APCI-MS (m/2): 519.14 (M+H)".

Example 79
N-{4-[3,5-Dichloro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}-2-(4,6-dimethyl-
5,7-dioxo-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

Cl

2 ,SL N OCH,C(CH2)
o HLN SN 2 33
H3C\N H cl

W,
N

CHs
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The title compound was prepared according to the gencral procedure (Method "A)"by
coupling with Intermédiate 9 (8'0 mg, O.v444t’mmol)' with 2=bforho-N—i{‘4-[3,S-di'chléro-4-
(2,2-dimethylpropoxy)phenyl]-1,3-fhiazol-2:yl}acetamide (219 mg, 0.488 mmol) in the
presence of NaH (27 mg, 0.666 mfﬁol) in dry DMF (5() mi;) to gi’\:/Ae. 65 mg of th‘ei product
as an off-white solid; 'H NMR (300 MHz, DMs‘oadé),Sq;os (s, 9H), 3.22 (s, 3H),3:43 (s, -

3H), 3.67 (s, 2H), 5.50 (s, 2H), 7.85-7.91 (m, 2H), 8.00 (s, 2H), 12.77 (br s, 1H); APCI- B

MS (m/z) 551.16 (M+H)".

, ~ Example 80
N-{4-[3-Chloro-4-(2,2-diméthylpropoxy)-5-fluoroptienyl]-1,3-thiazol-2-yl} -2-(4,6-
dimethyl-5,7-diox0-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d|pyrimidin-1-yl)acetamide -

e
. ONi}QOCHZC(CH3)3
Hsc\NJ\/‘LN_N H F A
OJ\I;J 7
CHj

The title compound was prepared according to the general procedure (Method A) by
coupling. Intermediate 9 (70 mg, 0.389 mmol) with 2-bromo-N-{4-[3-chloro-4-(2,2-
dimethylpropoxy)-5-fluorophenyl]-1,3-thiazol-2-yl }acetamide (203 mg, 0.466 mmol) in
the presence of NaH (23 mg, 0.586 mmol) in dry DMF (5.0 mL) to give 40 mg of the
product as an off-white solid; '"H NMR (300 MHz, DMSO-dg) & 1.04 (s, 9H), 3.21 (s,
3H), 3.43 (s, 3H), 3.78 (s, 2H), 5.49 (s, 2H), 7.75-7.91 (m, 4H), 12.77 (br s, 1H); APCI-
MS (m/z) 535.23 (M+H)". |
Example 81

N-{4-[4-(Cyclobutylmethoxy)-3,5-difluorophenyl}-1,3-thiazol-2-yl }-2-(4,6-dimethyl-5,7-
dioxo0-4,5,6,7-tetrahydro-1 H—pyrazo]o[4‘,3—djpyri'mi‘din— I-yl)acetamide

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 9 (100 mg, 0.555 mmol) with ,>2;bromo-'N-{4-[4-
(cyclobutylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl }acetamide (278 mg, 0.666
mmol) in the presence of NaH (33 mg, 0.832 mmol) in dry DMF (5.0 mL) to give 55 mg
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of the product as an off-white so]id; 'H NMR (300 MHZ‘,-'DM-SO:dG)-’B 1.78-1.92 (m, 4H), -
2.00-2.06-(m, 2H); 2.65:2.72 (tn, 1H), 3.92 (s, 310); 3:43'(s, 3H), 4.10 (d, /= 6.9 Hz, 2H), - -
5.50 (s, 2H), 7.62-7.68 (m, 2H), 7.79 s, 1H), 7.89 (s, 1H), 12.77 (br s, 1H); APCI-MS
(m/z) 517.15 (M+H)". o - o

_ Example 82 L
N—[4-(3,5-Diﬂuoro-4-(2,2-diinethylpropofcy)p‘henyl)-1 ,3-thiazol-2-yl]-2(3,4,6-trimethyl- _
5,7-dioxo—4,5,6,7-teirahydro-1H—pyrézo]o[4,3-d]py.rimidin-1'-y])acetamide - ' |

F
EHaCHa

The title compound was prepared according to the general procedure (Method ‘A) by
coupling Intermediate 10 (50 mg, 0.257 mmol) with 2-bromo-N-[4-(3,5-difluoro-4-(2,2-
dimethylpropoxy)phenyl)]-1,3-thiazol-2-yl}acetamide (118 mg, 0.283 mmol) kin ‘the
presence of NaH (12 mg, 0.308 mmol) in dry DMF (5.0 mL) to give 19 mg of the
product as an off-white solid; '"H NMR (300 MHz, DMSO-dg) 6 1.01 (s, 9H), 2.50 (s,
3H), 3.21 (s, 3H), 3.58 (s, 3H), 3.80 (s, 2H), 5.41 (s, 2H), 7.64 (d, J = 9.3 Hz, 2H), 7.87
(s, 1H), 12.74 (brs, 1H); APCI-MS (m/z) 533.16 (M+H)".

Example 83
N-[4-(3,5-Dichloro-4-(2,2-dimethylpropoxy)phenyl)-1,3-thiazol-2-y1]-2-(3,4,6-trimethyl-
5,7-dioxo0-4,5,6,7-tetrahydro- 1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide
Cl

0 s+
q OCH,C(CH
0 NJ\;}_Q’ CH2C(CHg)3
H3C.N N H Cl
S KN
o™ N

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 10 (50 mg, 0.257 mmol) with 2-bromo-N-[4-(3,5-dichloro-4-(2,2- ,
dimethylpropoxy)phenyl)}-1,3-thiazol-2-yl}acetamide (127 mg, 0.283 mmol) in the
presence of NaH (15 mg, 0.385 mmol) in dry DMF (5.0 mL) to give 25 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-ds) 6 1.07 (s, 9H), 2.50 (s,
3H), 3.21 (s, 3H), 3.58 (s, 3H), 3.67 (s, 2H), 5.42 (s, 2H), 7.87 (s, 1H), 8.00 (s, 2H), 12.74
(br s, 1H); APCI-MS (m/z) 565.32 (M+H) ™.
Example 84
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N-[5-(4- Bromophenyl)lsoxazol 3= yl] 2- (4 ;6- dlmethyl 5,7- leXO 4.5; 6 7, tetrahydro 1H—
pyrazolo[4;3- a']pyrlmldm-l yl)acetamlde o ;

The title compound was preparéd according td the general procedure (Met}-lod:“ A) by
coupling Intermediate 9 (60 mg, 0.333 mmol) with 2-bromo-N-[5-(4- -
bromophenyl)isoxazol-3-ylJacetamide (144 mg, 0.399 mmol) in the presence of NaH (20
mg, 0.499 mmol) in dry DMF (5.0 mL) to give 40 mg of the product as an off-white
solid; '"H NMR (300 MHz, DMSO-ds) & 3.22 (s, 3H), 3.43 (s, 3H), 5.42 (s, 2H), 7.33 (s,
1H), 7.72 (d, J = 8.7 Hz, 2H), 7.85 (d, J = 8.1 Hz, 2H), 8.88 (s, 1H), 11.60 (br s; 1H);
APCI-MS (/) 459.08 (M+H) . |
Example 85

N-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1H-imidazol-2-yl]-2-(2,5,7- trlmethyl -4,6-
dioxo0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

N

H3C~ - F
<, N-CH
N 3

N

A

07N

CH3
To a stirred solution of 4-[3-fluoro-4-(trifluoromethyl)phenyl]-1H-imidazol-2-amine
(Intermediate 11) (104 mg, 0.428 mmol) in dry toluene (4 ml), sodium hydride (60 %
dispersion in mineral oil, (12 mg, 1.401 mmol) was added and reaction mixture was
stirred for 30 min at room temperature. Step 6 of Intermediate 8 (100 mg, 0.356 mmol)
was added to the above reaction mixture and heated to reflux for 48 h. The reaction
mixture quenched into water and extracted with ethyl acetate and the combined organic
layers were washed with brine, dried over Na;SO,. Solvent was evaporated and residue
obtained was purified by SiO; column chromatography using 2 % methanol in ¢hloroform
to give 23 mg of the product as off white solid; 'H NMR (300 MHz, DMSO-de): & 3.18
(s, 3H), 3.36 (s, 3H), 3.85 (s, 3H), 4.30 (s, 2H), 7.62 (s, 1H), 7.70-7.81 (m, 3H), 11.76 (br
s, IH), 11.94 (br s, 1H); APCI-MS (m/z): 480.17 (M+H)".
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Pharmacological activity

The illustrative examples of the present invention are screened for TRPA1 activity
according to a modified procedure described in (a) Toth, A. et al., Life Sciences, 2003, 73,
487-498. (b) McNamara C, R. et al., Proc. Natl. Acad Sci. US A., 2007, 104, 13525-
13530. The screening of the compounds can be carried out by other methods and

procedures known to persons skilled in the art.

Screening for TRPA1 antagonist using the **Calcium uptake assay

The inhibition of TRPA1 receptor activation was measured as inhibition of allyl
isothiocyanate (AITC) induced cellular uptake of radioactive calcium. Test compounds
were dissolved in DMSO to prepare 10 mM stock solution and then diluted using plain
medium with 0.1% BSA and 1.8 mM CaCl, to get desired concentration. Final
concentration of DMSO in the reaction was 0.5% (v/v). Human TRPA1 expressing CHO
cells were grown in F-12 DMEM medium with 10% FBS, 1% penicillin-streptomycin
solution, 400 pg / ml of G-418. Cells were seeded 24 h prior to the assay in 96 well plates
so as to get ~ 50,000 cells per well on the day of experiment. Cells were trcated with test
compounds for 10 min followed by addition of AITC at a final concentration of 30 pM
and 5 uCi/mi “Ca™ for 3 min. Cells were washed and lysed using buffer containing 1%
Triton X-100, 0.1 % deoxycholate and 0.1% SDS. Radioactivity in the lysate was
measured in Packard Top count after addition of liquid scintillant. Concentration response
curves were plotted as a % of maximal response obtained in the absence of test
antagonist. 1Csy value was calculated from concentration response curve by nonlinear

regression analysis using GraphPad PRISM software.

The compounds prepared were tested using the above assay procedure and the results
obtained are given in Tablc 3. Percentage inhibition at concentrations of 1.0 uM and 10.0
uM are given in the table along with ICsq (nM) details for selected examples. The 1Cs
(nM) values of the compounds are set forth in Table 3 wherein “A” refers to an 1Cs, value
of less than 50 nM, “B” refers to ICsq value in range of 50.01 to 100.0 nM and “C” refers

to an ICsq values above 100.0 nM.
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Table 3: In-vitro screening results of compounds of invention

Examples Percentage inhibition Human
at 1.0 uM at 10.0 uM ICsp value (range)
1 23.05 21.39 -
i 2 3544 79.51 F' -
3 9443 98.77 A N
R S T U R T
5 55.26 82.29 -
6 42.37 52.84 -
7 35.52 37.28 -
8 91.92 100.00 A
9 60.70 91.28 -
10 91.00 95.30 B
“““ 11 9626 98.07 ' | A
L 12 97.37 95.97 A
13 86.45 9882 | B
14 92.52 9254 | A
15 76.50 92.50 B
16 94.96 97.14 A
17 33.54 49.94 - |
18 38.44 38.71 - |
9 72.12 76.86 -
20 12259 67.70 -
21 11.16 16.23 -
22 81.41 99.41 A
23 87.43 92.21 B
24 93.92 99.43 A
25 68.31 94.76 -
26 95.26 98.27 A
B 27 87.58 99.15 A
28 99.51 99.68 A
29 95.58 97.08 A L
30 93.56 100.00 A
31 87.44 95.35 B
32 92.81 96.32 A
33 0.00 28.30 -
’—. 34 88.81 97.01 C
35 64.74 96.79 -
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36 35.59 70.11 i |
I 52.90 95.44 i
38 | s00 97.80 -

39 4.89 21.09 i

40 48.49 86.22 :

41 37.99 86.55 i |

42 41.10 63.14 i

43 30.13 41.58 -

44 27.08 77.03 -

i 45 93.46 98.87 B
a5 2 | 968 | c
a7 98.98 99.45 A

48 92.84 97.51 B

49 52.26 88.46 N

50 0.00 19.84 - J
| 51 57.54 79.68 -

52 37.75 6481 -

53 97.25 98.63 A
T 96! A
_____ 55 9223 | 9915 B

56 9620 98.16 A

57 43.04 49.81 -

58 94.63 99.25 A

59 97.57 99.33 A

60 93.42 97.19 A

61 86.05 98 33 B
e 9031 | 95.76 | A

63 95.07 99.74 A
6 97.78 98.29 A

65 12.49 24.64 -

66 45.05 71.55 -

67 57.60 98.43 -

68 9134 99.43 C

69 97.27 99.75 A
0 91.47 98.76 A

71 7825 | 99.8 B
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74 92.10 98.78 A
75 99.34 100 A
76 84.32 95.60 C
77 89.48 99.58 B
78 100 99.65 A
79 100 99.99 A
80 99.99 100 A
81 93.95 99.97 A
82 92.85 98.95 B
83 75.59 95.02 A
84 17.24 83.90 -
85 44.10 78.19
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound of the formula:

or a pharmaceutically acceptable salt thereof,

wherein,

R' and R?, which may be same or different, are independently selected from
hydrogen, hydroxyl, substituted or unsubstituted alkyl, haloalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, arylalkyl, (CR*RY),OR*, COR*, COOR*, CONR*R?,
(CH,),NR*R", (CH,),CHR*R?, (CH,)NR*R" and (CH,),NHCOR®;

R’ is selected from hydrogen, hydroxyl, cyano, halogen, substituted or
unsubstituted alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
-(CR*R),OR*, -COR’, -COOR*, -CONR*R’, -S(0),NR*R?, -NR*R?, -NR*(CR*R"),OR,
-(CH,),.NR*R?, -(CH,),CHRR’, -(CH2)NR'R?, -NR*(CR*R”),CONR’R?,
-(CH,),NHCOR?Y, -(CH,),NH(CH,),SO,R* and (CH,),NHSO,R%;

U is selected from substituted or unsubstituted aryl, substituted or unsubstituted
heterocycles selected from the group consisting of thiazole, isothiazole, oxazole,
isoxazole, thiadiazole, oxadiazole, pyrazole, imidazole, furan, thiophene, pyroles, 1,2,3-
triazoles, 1,2,4-triazole, pyrimidine, pyridine, pyridazine and benzothiazole;

V is selected from hydrogen, cyano, nitro, -NR*R”, halogen, hydroxyl, substituted
or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl,
haloalkyl, haloalkoxy, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl, -C(O)OR”, -OR*, -C(O)NR*R?,
-C(O)R* and -SO,NR*R?; or U and V together may form an optionally substituted 3 to 7
membered saturated or unsaturated cyclic ring, that may optionally include one or more
heteroatoms selected from O, S and N;

at each occurrence, R* and R’ are independently selected from the group
consisting of hydrogen, hydroxyl, halogen, substituted or unsubstituted alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl; and
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at each occurrence ‘m’ and ‘n’ are independently selected from O to 2, both

inclusive.
2. The compound according to claim 1, wherein R' and R?are (C;-Cy)alkyl.
3. The compound according to claim 2, wherein (C;-Cy)alkyl is methyl.
4. The compound according to any one of claims 1 to 3, wherein R’ is hydrogen or
methyl.
S. The compound according to any one of claims 1 to 4, wherein U is thiazole,

imidazole, isoxazole, pyrazole, thiadiazole, pyrimidine or benzothiazole.

6. The compound according to any one of claims 1 to S, wherein V is substituted or

unsubstituted aryl.

7. The compound according to claim 1, wherein V is substituted or unsubstituted
phenyl.
8. A compound having the formula:
RY
O S Rg
I /4 \ ;
0 NH R
R\
N = b
}\ _ N-R R4 R6
07 N" "N RS
R2

or a pharmaceutically acceptable salt thereof,

wherein,

R', R? and R®, which may be the same or different, are each independently
hydrogen or (C;-Cy)alkyl;

R4, R’ Ré, R, R® and Rg, which may be the same or different, are each
independently selected from the group comprising of hydrogen, halogen, cyano,

hydroxyl, nitro, amino, substituted or unsubstituted alkyl, alkoxy, haloalkyl, and

haloalkoxy.

9. The compound according to claim 8, wherein R!, R? and R"are methyl.

10.  The compound according to claim 8 or claim 9, wherein R’ is hydrogen.

11.  The compound according to any one of claims 8 to 10, wherein R* and R® are

independently selected from hydrogen and fluorine.
12.  The compound according to any one of claims 8 to 11, wherein R’ and R are

independently selected from hydrogen, fluorine, trifluoromethyl and trifluoromethoxy.
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13.  The compound according to any one of claims 8 to 12, wherein R® is selected
from hydrogen, fluorine, chlorine, isobutyl, trifluoromethyl, trifluoromethoxy and
difluoromethoxy.
14. A compound selected from:
N-[4-(4-Isobutylphenyl)-1,3-thiazol-2-y1]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-[4-(4-Chlorophenyl)-1,3-thiazol-2-y1]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[4-(Trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-dioxo-
4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[3-(Trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(2,5,7-trimethyl-4,6-dioxo-
4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[3-(Trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-[4-(2,4-Difluorophenyl)-1,3-thiazol-2-yl]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-[4-(3,4-Difluorophenyl)-1,3-thiazol-2-yl]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-[4-(3,5-Difluorophenyl)-1,3-thiazol-2-yl]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[4-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d|pyrimidin-3-yl)acetamide;
N-[4-(3-Fluoro-4-trifluoromethylphenyl)-1,3-thiazol-2-yl]-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[2-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo|[3,4-d|pyrimidin-3-yl)acetamide;
N-{4-[2-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-dioxo0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[2-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[3-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[3-Fluoro-4-(trifluoromethoxy)phenyl]-1,3-thiazol-2-y1}-2-(2,5,7-trimethyl-
4,6-dioxo-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
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N-{4-[4-Fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[4-(Difluoromethoxy)-3-fluorophenyl}]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d|pyrimidin-3-yl)acetamide;
N-{4-[2,3-difluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-
trimethyl-4,6-dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-
trimethyl-4,6-dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo|3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[4-(Difluoromethoxy)-3,5-difluorophenyl}-1,3-thiazol-2-yl}-2-(2,5,7-
trimethyl-4,6-dioxo0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d|pyrimidin-3-yl)acetamide;
N-[5-(4-Bromophenyl)isoxazol-3-yl]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-[5-(Trifluoromethoxy)-1,3-benzothiazol-2-yl]-2-(2,5,7-trimethyl-4,6-dioxo-
4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d|pyrimidin-3-yl)acetamide;
N-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1 H-imidazol-2-yl]-2-(2,5,7-trimethyl-
4,6-dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;

or a pharmaceutically acceptable salt thereof.

O SN
J\N :

N CH3

15. A compound having the formula:

or a pharmaceutically acceptable salt thereof.

16. A compound having the formula:
(@]

) OCF
H3C. N)OY(‘L H*N F 3
o éj\N \NN‘CHs
CHs
or a pharmaceutically acceptable salt thereof.
17. A pharmaceutical composition comprising one or more compounds selected from
the compounds of any one of claims 1 to 16, and one or more pharmaceutically
acceptable excipients, carriers, diluents or mixture thereof.
18. A method for treating disease or condition associated with TRPA1 function in a
subject in need thereof comprising administering to the subject an effective amount of a

compound according to any one of claims 1 to 16.
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19.  Use of a compound according to any one of claims 1 to 16 in the manufacture of a
medicament for treating a disease or condition associated with TRPA1 function in a
subject in need thereof, wherein the symptoms of a disease or condition associated with
TRPAI function is selected from the group consisting of pain, chronic pain, complex
regional pain syndrome, neuropathic pain, postoperative pain, rheumatoid arthritic pain,
osteoarthritic pain, back pain, visceral pain, cancer pain, algesia, neuralgia, migraine,
neuropathies, diabetic neuropathy, sciatica, HIV-related neuropathy, post-herpetic
neuralgia, fibromyalgia, nerve injury, ischaemia, neurodegeneration, stroke, post stroke
pain, multiple sclerosis, respiratory diseases, asthma, cough, COPD, inflammatory
disorders, oesophagitis, gastroeosophagal reflux disorder (GERD), irritable bowel
syndrome, inflammatory bowel disease, pelvic hypersensitivity, urinary incontinence,
cystitis, burns, psoriasis, eczema, emesis, stomach duodenal ulcer and pruritus.

20. A method for treating chronic pain, neuropathic pain, rheumatoid arthritic pain or
osteoarthritic pain comprising administering an effective amount of a compound

according to any one of claims 1 to 16.
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